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TABLE I 

The Distributioh of Inthucbncb Tfsi StoRis in a (.Rrmi’ dj i k.k. 
Hundred Pupiis IN Grades T iiREt to Six, Iniiusivj', W’mii ,\ s i d i d 
TH£ Check List— By Sr\ avo (Jkaui 


in 


IV 


Gradis 

V 


\ I 


}Q 

U 

G 

n 

G 

li 

a 

It 

fr 

I69-I60 






1 

1 


159 ISO 

1 



1 

1 

1 


1 

1+9-140 


1 

1 

I 


1 

1 

1 

139-130 

1 

3 

3 

2 

3 

1 

2 

1 

129-120 

6 

4 

4 

4 

4 

4 

4 

4 

119-110 

16 

16 

16 

16 

16 

16 

16 

16 

109-100 

30 

30 

30 

30 

30 

30 

30 

30 

99-90 

22 

22 

22 

22 

22 

22 

22 

22 

89-80 

17 

17 

17 

17 

17 

17 

17 

16 

79-70 

7 

6 

6 

3 

6 

S 

6 

7 

69-60 


1 

1 

4 

1 

2 

1 

1 

/f = 

too 

100 

lOQ 

100 

too 

100 

100 

100 


loi.il 


a I <11,11 


<) 

IS 

<;+ 

121 ) 

SK 

r.n 

3 


1 

1 

) 

s 

w> 

lA 

1211 

U 

(>7 

21 

K 


S 

I. 
1 / 
3-1 
PS 
2)11 
171 . 
13 $ 
>lr. 
1 1 


100 lllL) 8(11) 

JJ“Qay, G^Girl. ^ 

mo”k,r”" “8'' «cl, gra,le „t j..,„ 

Gratlr III, 71 t© 102 

Grade IV, 8.1 i© 12 3 

Grade V, 9 0lol32 

Grade VI, 10 2 (o 13 5 

The average age of the teaches was shginlv 

oas erl T ^ “ni’""""' .eachers, l,.„l 

pa d a an.fo.n, exammation, and I, a, I been ,cqu„e,i to take "alet- 

less oarses to attain thei. max, salaries Their age w„,„'ts 

Aboot one-half of then, were ,n schools where the "activity ' 

was operafon, and were using to a g,eate, or less exten! I 

vious experience m pupil testing. '’"‘■ 

Two mstrumeius weie used in the study 'J'he fir . 

'■nnnary quest, onoa.re tried out on 800 child,™ m g';';',;.;' 'to; 
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inclusive Ihc second was a chedc list sheet called, foi the purpose 
ot interesting the children who wcic to use it, A Funn^ Test It is 
rcpuKluced below as Foim 1 This test was given to 800 children 


FORM 1 

A Funny Tlst 


Du ections 


fn',"*" for each question If you do not think 

cadi qiitshon ait for the teacher to read the questions Do not talk 


1 

2 

3 

4 
5. 
(> 


I Thr fiiHiiifsl 

Htlly Hoop 
Charlie Chaplin 
Honnhl Duck 
Eddie Cantor 
Joe E Hre\\n 
Joe Pinner 


peofile i/t the uiovies me 

7 Laurel and Hardy 

8 Maix brothers 

9 Martha Raye 

10 Mickey Mouse 

1 1 Mac West 

12 Po|»eyc 

IJ Rit7 Drothers 


1 

2 , 

3 

4 
5. 
C 


11 The fuunifst 
Hums .iiid Allen (Gracic) 
Charlie McCarthy 
Eddie Cantor 
Fililier McGee 
Ficd Allen 
Jack Hciiny 


people on the tadio arc 

7 Joe Pcnnei 

8 Parkyaknrkus 
9. Pick and Pat 

1 0 Popeve 

11 The GoldherRs 


III The fiittiiicsl eoinic tlnps /tie 


1 HrinKlii),' Up Father 7 Mickey Mouse 

2 nioiulic 8 Popeye 

3 Donald Duck 9 Smitty 


4 

Ilcnrv 

10 

Smokeyr Stovei 

S 

Katrinjcimmer Kids 

11 

Thr Goldhergs 

f, 

Monii Nliillins 

12 

Winnie Winkle 


IV Children 

make me 

laugh when they 

1 

Act 111 school plays 

7 

Make mistakes 

2 

Arc slupid 

8 

Make noises 

3 

Fight 

9 

Stutter 

4 

Get punished 

10 

Talk out in school 

5 

T augli, so I Iniigli too 

11 

Tell lokes or riddles 

6 

Make faces 

12 

Tickle me 


V Gronvn people luake me laugh •lohcn they 

1 

Ask silly ijiicstions 

7 

Make mistakes 

2 

Arc drunk 

8 

Make fufs 

3 

Danrc 

9 

Play truks 

4 

Fall ihnvn 

1(1 

Sing fuiinv songs 

5 

Get veiv angry 

11 

Smoke 

6 

Kiss cai li other 

12 

Till jokes or stones 



13 

Tickle me 
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i, 

2 

3 

4. 

5 

6 


1 

2 

3 

4 

5 

6 


1 

2 

3 


J 

2 , 

3. 

4. 
S 

c 

7. 


1 

2 . 


1 

2 

3. 

4, 


1 

2 

3 


1 

2 

3 


Are very fat 
Arc very thin 
Have big ears 
Have big noses 
Have no arms 
Have cro^» eyes 


People took funny wkeii Ilify 

7 Shoot each other 

8 Wear funny hats 
9. Wear spectacles 

10 Are in aLCiilciits 

11 Foil down 
12. Sinfr 


VII Thmgs Ihnt mate me lauyh ate 


Cats 

7 

Chinese people 

8 

Cowboys 

9 

Clowns 

10 

Dunces 

11 

Jack-o'-laiiteriis 

12 


Queer words 
Girls in boys’ clolbes 
Hoys in flirls' clothes 
Children jiiiiipiiiK rope 
Acrobats 

Houses with i|iicer windows 


VIII Ansu-ei one 
A Juiniy sloiy is .... 


IX I read il 

In iny reader 
In mv own book 
In a library book 


X It IS fmniy befitusc 
It uses queer words or sounds 
It IS impossible 
It surprises you 
Animals act like people 
It has funny pictures 
It is foolish 

People would not act like those In (he story 


XI W funny poem is 
I heard it in Grade . . 

I heard it outside of school 


XII A fimny song ts 
I heard it at school 
I heard it on the radio 
I heard it at a movie 
I heard it at 


XIII 

Joke books 
Radio 

Other children 


Often 
Sometimes 
Almost nevei 


tf you tell jokes, w/ieie da you gei them? 

4. People nt home 

5 Magnainea 

6 Newspapers 

Do you laugh 
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1 . 

2 . 

3 

“V 

5 


1 


XV Aitswer 
Does your teacher 
Tells funny atones 
Heads funny stones 
Punislica other cluldren 
ForRcts 

Makes mistakes 


as many as you 

make you laugh lulieii she 

6. Laughs often herself 

7 Says sarcastic things 

8 Tells jokes 

9 Gets angry 

10 Makes queer motions 


Yes 


XVI Did you think this test was fuii9 
Z No 


XVII Till,, you, papci ovei Draw a fnmty 
Tell why it is funny 


,v JZ ? Tat w,is adminUtered 
sludcni tcaclicis who had been trained to give it. Each item was 

e.,d aloud by tile one giving the test, while the pupils mailted their 
papors. Tins avoided tile factor of leading vaiiability, while the 
checking procccluic eliminated the vaiymg abilities of the children 
111 Wilting and spelling The students who gave the test rcpoitcd 
c\cc[)tion the pupils titoioiighly enjoyed it For 


“I gave tivo 'Funny TestV (S-d, 5-B) The test made a ‘hig 
liil with tlie childicn, who want to know if I have 'any more 
of thoie nice tests’” 

“Most of them liiccil the lesson very much, and it is the fiist 
time I hnve seen them so animated You know it is a veiy slow 
class The tcnchci had some dilhciilij lirmging them hack to 
tlicir usual order aftei we had finished." 

Cliildrcn laughed a gical deal, and were almost hysteuca! 
nt limes Some of them were pciiilexcd when they couldn’t 
think of some of the answers, but on the whole n spmt of fun 
dominated dining the period ’’ 


Question may be raised as to the small iiumbei of choices piovided 
in the check list and the explanation is an impoitaiit one The choices 
piovidetl wcie those that the preliminaiy questionnaire had shown to 
l)e of most impoitancc to the children themselves It would ob- 
viously have been impiacti(..iblc to have had these young children con- 
sidci long lists of items. The qiiestionnaiie indicated that the prin- 
cipal Items wcic few and would piobably be covcied by the ones 
selected foi the clicck list. 
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'J'his lepdit fjivcs a brief summary and dl‘.iu''.i()ii iln 
iclating to the movies, radio, comics, and other Items niaikcil oi) the 
check Ibt, and some of the data from the iiuesiumnairi'. 

For purposes of comparison, a Rroiip of lOf) iiieii ami \\(iineM stu- 
dents in giaduaie coiuscs in a dciuitment uf eduiatmn of ,i l.nm* 
citv tiniveisltv answeied the items on tlio elieik list 
'J'hc tables presenting the data shown hciemaftei aie hj gi.tdcs 
and by sexes, and aie m terms of pcitcnlagfs oviept svlicre uthci- 
Wise indicated The bases foi computing the iieii-cm.igc^ ihr 
total number of leplics for the various items. 'I'lwse miinimis v.imci] 
consider.iblv because, wluie the children were askeil to j,uikc a cei- 
tnm number of icplies to each item, some of rhcni made nmri’ and 
some fewci replies than directed In tabulating the uMilts, all the 
replies made wcie used 


B. Rriuus 

1. Movies 

Table 2 gives the names of all the movie and radm persons icportcd 
as fimnv by the 800 children who an^wcicd the pielnninaij (pics- 


htofioN Picture and Radio 
Eight Hundred Pupu 
(Number uf times 

Armetta, Henry (l) 

Allen, Pred (13) 

Alien, Grade (65) 

Allen, Jimmy (l) 

Amos and Andy (z) 
Armstrong, Jack (l) 

Astaire, Fred (1) 

Auer, Mischa (1) 

Ameche, Don (2) 

Baker, Phil (4) 

Benny, Jack (124) 

Beery, Wallace (1) 

Bergen, Edgar (6) 

Bernie, Ben (1) 

Berle, Milton (1) 

Bing, lle;m.in (l) 

Blondcll, Joan (1) 

Boland, Mary (2) 

Boop, Bettv (24) 

Bowes, Major (9) 

Brown, Joe 15 (46) 


TABLE 2 

Staw and Programs Considprfu J>unn\ ii\ 
8 Who ANswPRro tup Quest ionnairi- 
mentioned is given in parcntlicsit.) 


turn ami Abner (2) 
LiMiiguon, Mary (2) 
Laurel and Hardy (41) 
Loy, Myrna (i) 

Lillie, Beatrice (1) 

Ljo>(|, Harold (3) 

Little Orphan Annie (6) 
Marshall, nerbert (1) 
McGee, Fibber (9) 

Marx Orothcri. (99) 

Moe, larry and Curley 
Moore, Victor (I) 

Mickey Mouse (62) 
Muiray, Ken (2) 
MoiRjn, Helen (l) 
MorRan, Frank U) 

News Report ( 1 ) 

O’Keefe, Walter ( 1 ) 
Oliver, Edna ( 1 ) 

Okey, Jack ( l) 

Omar the Mystic (l) 
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TABIE 2 iionluiued] 

Moiion Piciuiu anr Radio Stars ^Nn PriniRakis Consjdehld Funny by 
K iniii IIUNDRin puwis Who ANswraio nn QucsnoNNAiiir 
(Niimlicr i>f hints mentioned is fjivtii m [lateiuliesis ) 


Hiic(, FaniUf (3) 

IWuns, Hoh (2) 

Bill ns, {Jem jic. (65 ) 

Biillti woi ill, Cliniica (2) 
CnttiiLy, James (1) 

Cook, Joe (2) 

(.liaiilm, ClMilic (89) 

C intoi, Eddie (147) 

Crosby, Biiiff (1) 

Chase >\m[ i'onhoin Ilom (ID) 
C'linilie MeCnithv (36) 

Chan, Chailie (3) 

Donnld Dnclv (33) 

Doinnte, Jimmy (4) 

Dnvis, Joan (I) 
limy Acc 5 (2) 

Rnn Cume Clnca (S) 

FnnoU, Cilonda (2) 

FnC and Skinny (25) 

Felix tJio Cat (2) 

Fields W C (6) 

Fnye, Alite (1) 

Gnrlio, (Ticta (1) 

OnWe. Clark (2> 

CJoldhtiRS (2) 

Oniif; liiiatcis (3) 

Lribson, Hoot (1) 

Horton, Edward E (7) 
Ilerlierc, Hugh (12) 
lilt Pninde (1) 

Unity, Jack (1) 

Hcaly, T (1) 

Jolson, Al (13) 

Kelly, Kitty (1) 

Kelly, Patsy (8) 

Kra7y Kat (1) 

Kihbce, Giiy (1) 


Pick and Pat (21) 
P«iik>ak.iikus (35) 

Popeye (56) 

I’ennti, Joe (92) 

Puts, 2d/ii (4) 
Summciyille, Slim (1) 
Pieite, A! (1) 

RiU Biotlicis (123) 

Lone Rniigci (2) 

Ro, 5 e»s Buck (1) 

Robinson, Bill (2) 

Rijilcv, Roheit (I) 

Kugglcs, Cliaihc (3 ) 
Rooney, Mickey (2) 

Raje, Maittia (62) 

Ross, Laniiv il) 

Reading the Fwanies (3) 
Sicp’n Peichit (i) 
Stoo|)iingle and Bud (1) 
Show lioat (1) 

Stioiid Twins (2) 

Sallv Lou (1) 

Spaiks, Ned (1) 

Tim and Irene (1) 

Three Stooges (41) 
Temple, Shirley (9) 

Ttacy, Dick (7) 

1'aylor, Robot (I ) 

'I'airan (2) 

Uncle Don (I) 

Valiec, Rudy ( 1 ) 

Wynn, Ed (1) 

Withers, Jane (II) 
Wheeler and Woolscy (3) 
West, Mac (16) 
VVallmgton, Janies (2) 
Witch's Tjle (1) 


tionnaiie. The niimbei of childicn who named each pcison is also 
[jivcn One liuiuhed fifteen Lliaiactcii. weic named Tsventv-two 
of tiicin ivcie ii<iiiieil by more than 12 clultitcii each These me listed 
below, togcthci witli tlic numbcis of cliildicn choosing cncli A'f 
stands foi movie star, imd R foi mdio stai Fibbci McGee and tlie 
Goldbcigs weie .idclcd as a check lo see if tlie choices of the second 
group of 800 childicn agteed loiiglilv AVith the choices of the fiist 
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Rcldie Cantor 147 U Jm- 1 »nm„ . 

R R, Jack Penny 12+ M. 

M Rit/ Brolhcra m M IJttrcJ &lUtJv 

M, Mart Brothers 99 R. l’*r'‘V«Urk.T. 1 

MR JocPenncr 92 M. p«n..l.n>tiA p 

M CUatlie Chaplin 29 M l-at & hljnn> 

R Bnrns & Allen 65 M I t«v Bm.p 2 

MR Midcy Mouse 62 R |,“*^* “* “ 

MR Martha Rayc 62 M Mac West t. 

R M {Charlie McCarthy 36, R FretV Alien 1< 

( Edjtar Bergen 6, R Al Jolson 13 

(Chase & Sanborn 19, 61 R Fibber MoUcc ^ 

M, R. Popeye 66 R fioldbergt 2 

Sevctstl of these were both radio and mtivn* stai*- In tlic I’Vt'iU 
that this was true, their names wcic included on both llie movie .iiiil 
radio lists which the sccont! group of pupiU marked on tlu’ clictk 1 m 


TABLE 3 

Perccntaces of Choices op Fonjjibst Movie Stars nv Sb\ and (Jradi s 

<ira<U$ 

Boys CjirU Teneber* 

3 + 56 3 4 5 _6 

n—Bolli se\fi inat'annff 

Riiz Brothers 10 H 1+ 19 10 17 \% 12 H 

Laurel tc Hardy 7 13 17 22 6 9 17 18 10 

b'—Bolb se».e: detnasmg 

Joe E Brown 12 5 9 + 9 6 8 5 10 

Mickey Mouse 10 533 10 662 2 

Betty Boop 6220 10 432 I 


Marx Brothers 

c — Boys hc> easing — gnls little change 

6 10 18 16 6 7 7 

7 

U 

Donald Duck 

d — Boys deoeasing — yirjj incretiniiy 

14 10 6 5 9 8 II 

16 

7 

Charlie Chaphn 

e — Boys little change — girls decreasing 

13 12 13 11 12 11 8 

6 

13 


f — Lillie change both spxej 
Eddie Cantor 8 ll S 10 9 12 

Joe Penner 4 9 4 + 7 8 

Popeyc 4 5 2 2 S3 

Martha Raye 4 2 2 2 S 9 

Mae West 1 I 0 I 3 1 


6 10 8 

6 6 3 

7 3 7 

4 6 3 

0 1 1 


Others 


5 
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Chat lie A'lLCajthv wa<; not put in the movie group because at the 
lime the study was made his motion picture career had not yet begun. 
Al Jolson's name was uinittcd lioin tlic check list because it was de- 
cided tliat lie was. inoic stiictly a singci than a movie or radio huiiini- 
ist, altlimigli I 3 cliildren named him as a funny star. 

'I’alde 3 shows by grades and sexes the selections of the movie 
Lli.iiacteis thought to he the funniest ones the chddicn knew. The 
most poiuilai cliaracteis, gcneially speaking, were die Ritz, Biothers. 
I«uiiel and Hardy, Charlie Chaplin, and the Marx Brothcis The 
popularity of choices seemed to be quite vailed, however, both bv 
sexes and grades. The ariangcinciit of the names in the tabic bungs 
out some of these variations. Piobably some of the appaicnt trends 
seen are not true tiends, hccausc of the inevitable unicliabllitics in 
the data, but inteicsting obscivations may be made. The incicascs 
m populaiity of the Ritz Biothcrs and of Lauicl and Haidy hv 
both oldci hovs and girls seems to be unmistakable. So do the de- 
creases in choices of Mickey Mouse, Betty Boop, and possibly Joe 
12 Blown. One of the most interesting difterences is in legaid to 
Donah! Duck The older boys distinctly lost interest in him, while 
the ohlei girls seemed to have incicasing interest. Charlie Chaplin 
lichl a substantial place of affection in the hearts of all groups of 
the hoys, but his glamour appaiciulv faded among older girls The 
Marx Brothers likewise showed interesting ticntls. For the girls 
of all groups, tliey were secondary humoi, but among the boys, tlierc 
seemed to be a rapid rise of picfcrcncc with age, to place them 
among the top ranking humorists 

Ihir five characters there seemed little variation fioin giade to 
giadc oi between the sexes Of these, Eddie Cantor held a high 
place foi all groups, Joe Pcnnei, Popeve, and M.iitha Raye weic 
less popiilai, and J'lae West W'as very low. 

Compaiison of tlie children’s choices with those of the 100 teachcis 
shows some interesting points. Fust, thcic seemed to have been some 
points of general agreement For example, both chiklien and 
tcacheis put the Ritz Biotlieis, Lauiel and Hauly, Chailie Chaplin, 
the Marx Biotheis, and E<ldie Gintor at the top of the gtoups of 
funny chaiacteis Tlie pcicentagcs of oldci childicn’s choices, liow- 
over, fni the Rita Biotheis and foi Laurel and Haulv weic muJi 
higlu'i than tliosc of the teachcis It looks as if ird and 4tli giade 
childicn agiecd with adult tcacheis, while 6tli gi.idc pupils saw 
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much more humor iii thciC chaiactcrs than dul flic ttMihcis '( he 
same trend was indicated by the lio^s icpardin;: tlip Huiilici^ 

and by the giils legaiding Donald Duck. On ilir li.iiid, ihc 

adults showed a fondness for Mickey lhip(\r, ,itiil fuc h 

Brown that the 6tli grade chddren seemed to hase f.ii “initi'tou n" ! 
Apparently, the appicciation of humor is ,i coiniilK.ucd in iUn I’mli- 
ably, thiough nnalvsi it would show that llie idiilts ilioiii'lit 
Mickey Mouse and Popeve were funiiv foi quite dillennl iri'.iiii'' 
than did the childro*' Vciy possddy too, the 6lli ginleis neie 
amused by some qiiaU..es of the Ritz Biothei'i tl).it did not ''cem m) 
funny to many teachers. It is piohahic, also, ih.U tlie hd izi.nlei*. 
were intiigucd by still other qualities than the 6tli ur.idiis or llu> 
adults. That boys and girls aic diftcientlv affected h M‘lf evident 
in the instances showing such vaiying trends, nrunelv Ihm.ild Duik, 
Charlie Chaplin, and the Mai\ Biothcis. In fact, this line of reas- 
oning would mean that basically individual diflerences m Imiiimm arc 
the rule These conclusions seem to be supporlcil In study of later 
tables, 


Kodio 


Table 4 gives the percentages of choices by sc\ and giadc for the 
three funniest radio stais. The most popul.ii cliaraiters in gmioral 
were, fiist and foremost for all gioups of cliildicn. Ch.ulic Mi- 
Carthy, second. Parlcyakarkus; third, Eddie Cantor; fmiiih, Bums 
and Allen 

The trends bv grades and sc\cs showed sonic iiumcstiim v.in.iUons 
An increase with age seemed to be found for Burns an.l Allen .ind 
n decrease w.lh age for Popeve Boys showed dccreosinR ehoicr, witi, 
age for Jack Benny and Joe Penner, while the giils' inteuMs ic- 
mained about the same The older boys aho showed some incrc.se 

about^hr 'vith oldei gills icninined 

about the same as with voungei 

aJ''yZ‘TlV’‘ O' "O cIlaoRo w.tl, llu- 

ges of the childicn choosing them Among these wcic the tuo 
leading favorites, Chaihe McCarthy and Parkyakaikib. T'he otlu-i 

be mi Vl* percentages and would seem to 

Comparison of the tenches’ choices with the chddtciA p.cfo, cnees 



I3n„ table + 

G„„„ 


13 


liurn? Ic Alien 
Popcye 



J_12 14 12 II . 6 


i— fieM deoeasxng 

^ 3 1 8 ./ 


12 19 


20 


iri'Trrti 


Jack Eerny 
Joe Penner 

' ■ — u i I 

Eddie Cantor 

24 12 9 ,2 


19 

3 


Chn.lie McCmthy ^ "20 '3^ ox 

Enrkyaknrkas ^ 3 iS ?! ?! ?2 25 22 

Filbei McGee ^ 5 I 

' H 

» 0 . J 


i7 19 17 19 

3 5 5 4 

3344 
3 2 4 2 

3 111 


22 

8 

4 

11 

2 

2 


-'t.: :: r'::s,rl wr"^ //r -- 

same percentage The teaclicr!' Tew IHT ‘''= 

and Allen and Tack Be.^v ? 

children's group's The 6tii mid""' 5'“""''’ ''“ 

r.cc of th'tac^e.TFr^^rn'V^'' ff “ ''Shis,' 

ccn^:' Edie'j™? ‘''' “™i."“cLr:'‘ 

Clloicc, being two pc, cent and one pc, cent ’ V 
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Doubtless, .1 bettci knowledRC of the qualities m tlie i.ulio peiMins 
which children and adults thinl funny would ‘.hou that in this urmiii 
of characters ditterent things were held to he fimn\ hy liiflcieiit 
groups of boys, girls, and adults, as was pointed <ml ahotr in ton- 
nection with the movie charactcis Foi example, the iu’rceiu;tg(‘ of 
boys choosing Eddie Cantor Increased from 12 pei c(mU in (iiiiile 1 
to 24 pel cent in Grade 6, as coinpaied with 10 pei eeni of Icailiers 
who selected him, Both of these tiends bj the hots ttere au.iv fiom 
the standaid of the adults, hut in opposite dnectioii'-, 'riiis ran 
hardly he explained on othei giounds than that flifierent qnahtic-, 
were thought funny by the vanous age and sex giinips 

This probable fad would help to explain also the ilillcreiu.es in 
interest in two stars who appeared in both the movie and i.iilio Imv, 
Eddie Cantor and Joe Penner. Foi the bovs Eddie CaiUoi had ,i 
fairly high nnd unchanging percentage in all funi grades As a 
radio stai, however, there was a great increase in choitc hy the oldei 
boys. Joe Pennei’s position as a movie star was low .mil i hanged 
little, if anv, among the boys of the four grades. /Vs a iiidio ch.\r- 
acter, however, he was very popular with the Jril grade ho\s hut 
lost some of that preference in the 4th, 5th, nnd 6th grades. On 
the other hand, all the girls and also the teachers groups indicated 
about the same mtcicst in Cantor and Penner us movie or imlm 
characters. 

3. Comics 

Table 5 shows the percentages for favorite comics The Kat/.cn- 
jammer Kids clearly lead the list and outclass all othci'. In gain and 
popularity with age. The lending position of this old nnd and vener- 
able comic is almost a unique case these days in which tradition 
rarely wins a kind word 

Next in popularity, and also incieasingly so with age, is Ileniw 
Donald Duck was In the top group for 3rd grade children, hut liis 
popularity waned consideiably xvith the oldci pupils. Mickcv 
Mouse stood up well except with older girls. Smokev, Riiiirln’, 
Popeye, Moon Mullins, Blondic, Winnie Winkle, and Biliiging Up 
Father bring up the list of choices x\ith fairly laigc pciccntages each. 
Ihe Goldberg check received but scattering prcfcience. 

Three sex differences seem to be ical ones Winnie Winkle, 
Blondie, and Bringing Up Fathei were more populni with girls in 
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TABLE 5 

PCR.CENlA<.tS OF CUOICIS OF FURVIEST CoMlCS BY SeK AMD GRAOCS 

Gr.iclcs 

B03S Girls Teachers 

3-IS6 345^ 

fi — Bolb sexei uiaeastng 

Henry 13 16 1+ 19 12 13 13 15 S 

K.atzenjam'1 Twins 17 1 9 24 22 13 1 4 22 25 9 

b — flo/A iexrs tiect casing 

8643 8572 9 

21 15 11 9 13 12 9 5 9 

7322 8634 9 

f— B dkj xHtrensc, ffiits no change 

Smokev 6 10 12 12 7 6 8 6 2 

f / — Giilt imicasc, boys no change 

Blondie 5 5 7 6 5 9 10 13 9 

t — Girls deerpase; ^oy4 «o change 

Mickey Mouse 11 10 8 10 11 8 5 2 9 

i—Lutle 01 no tkrtiige, both sexes 

Smlity 6 5 7 8 5 8 7 6 6 

Winnie Winkle 5 6 4 5 10 10 9 10 S 

Bringing Up Ftiibei 1 4 7 4 8 7 8 U 22 

Goldbergs 0 10 0 0 10 1 0 

94 

Others 6 

every groiiPj except Bloutlie for wliom, in Grade 3, both boys and 
gills gave five pci cent choice In all of these comics there are domin- 
ant feminine chaiactcrs. The balancing \nteicst of the boys was 
divided between Donald Duck, Smokey, the Kat^enjammer Kids, and 
Jlickev Mouse 

Comparison with tlie teacheis' choices shows gieatci differences 
than m the data for either the movies or the ladio, The peicentagc 
of teachers choosing the KaUtnjammer Kids was only nine compared 
with 24 pci cent and 25 per cent bv 5th grade boys and 6th grade 
girls, On the othci hand, the first choke of the tcacheisr— Bringing 
Up Fathei — was bv a peiccntage of 22 compaicd with percentages 
of fiom 1-U foi the childieii’s groups The comic least popular in 
the opinion of tlie tcaclieis was Smokey which showed but two pei 
cent of choices, compared with 6-12 per cent bv the children, Don- 


Popeye 
Donnld Duck 
Moon Miillins 
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aid Duck, one of the highest favorites of the children, u is .iK() one 
of the second highest group of adult favorites, along vith Miikcv 
Mouse, Popeve, the Kalzenjammei Kids, Moon Mullins, .uul 
Blondie. Winnie Winkle letcived five per tent of the .ulults’ 
choices, practically what the boys gave lici, hut ahoiit half of ilic 
girls' choices 

A final interesting comparison may be seen hi'twcrn .iiliilis ,inil 
childien. Both the boys and girls showed decicasing inti’icst in 
Popeye and Moon Mullins and the girls in Mickcv Mmin* 'I'lic 
percentage fell to such a degree that by the 6lh gi.ule the cliildien 
had percentages lor these comics much below the peTcentagis gi\ en 
by the adults It would be interesting to know whcic and when a 
later rise in cliildien’s intcicsts would occur to hung the peicenl.igc- 
up again, or if the selection of the tcachci gioiip wcic ilu* thief 
factor causing the differences. 

A further compaiison may be made between cliniccs of tcit.iin 
characters which wcic in more than one of these gioiips of thai- 
acters Donald Duck is in both the movie and the conuts In the 
former it was found that lus populantv dccicascd with age fo: the 
boys from quite high to low and increased fiom a fanh high to muv 
high place for the girls In the comics, on the other hand, ihc pci- 
centages for both boys and girls fell shaiply fiom ihc highest pet- 
centages of all in Giadc 3 to very low m Giadc 6, Win did the 
same girls by giadcs give Donald Duck largci and laigci |UMcontagc» 
as a movie humorist, but show a declining choice for his luinioi in 
'the comics? Why did the boys show decreasing intcicst hy giadc foi 
both comic and movie Donald Duck? These questions do not seem 
answerable on the basis of the data. 

Popeyes name was found m all the groups — movie, radio, and 
comics The trends of interest were dccicasing in all his manifesta- 
tions for botli sexes, except for his movie role, which was ([uitc low 
for all groups In tlie radio and comics the percentages fell fiom 
about seven or eight to about two in Grade 6 

4. Gfiildten Make Me Laugh 

Tabic 6 shows the percentages for the 12 items on the cheek list 
for what children do that amuses other children 'Flic four funniest 
thm^ other childien do were, m ordei, telling jokes, tickling, m.ik- 
mg faces, and laughing when otlieis laughed. The fiist of these 
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Oojs 

3 4 5 


Grades 


Tell jokci 
Tickle me 


Girls 
3 4 5 


Tcachera 


JO r.. 3, « 


"u '••a «« 


2S 



Make faces 
Laugh 
Make noises 
Act in sell) play 
Arc stupid 
Stutter 

Talk cut in sell 
Fight 

Get punisliecl 
Make mistakes 

Othci 


oip - tl-e. S.OW 

put to ch,i.,.„ Ror*X“r„ feR^rr^w 

It in.iy be noted that teachers saiH eh ^ understood 

dren wl™ ,„c inter told Z rf ^ 

(u would .e™, z 1: :ri.r ddr:;.*T^"“^'^ 

state of aft, ms, if tuie The.,, m i. ,7 , ^ 

another 15 PCI cent due to duldW . 

faces 01 ufily faces at teacher or nth* f-''«s (wiv, pciplcxed 

fc; ..... . ,i,.7;;- Sri” .rj" ■" 



18 


JOURNAL 01- CFNFTIC rS\CHOIO(.\ 


5. Giotvn People 

Table 7 shows the result icgaidhig laufiluci protliiLcd h\ \\ li.it 
grown people do Tlie tluee mam incentives to lauglitci si-cninl lo 


'J*ABLh 7 

PCRCENTACtS OF ClIOlOS OF FUNNirSf '1 IHNOS (JROWN TfOI-I F 1)(> 

BY Sex and Grades 



Boys 

3 4 5 

Gradci 

6 3 

Girls 

4 5 

6 

Tendu!) 


a— Both sexei \na casing 






5 S 

10 

11 

6 

10 

8 

11 

7 

Tell jokes 

6 9 

13 

16 

7 

13 

14 

14 

26 

Sing fanny songs 

7 10 

12 

11 

5 

11 

13 

Ik 

24 


b—Btth sexes decieasing 





Kiss each other 

24 18 

14 

13 

22 

13 

13 

8 

1 

Tickle ine 

21 18 

17 

13 

22 

17 

13 

J7 

5 

f- 

-Bovs deoeusmg, girls lUllc change 



Fall down 

10 4 

4 

3 

6 

7 

5 

7 

3 


A^Iioth sexes hitle or 

’ no change 




Drunk 

12 16 

14 

12 

12 

14 

15 

12 

3 

Ask silly questions 

S 6 

5 

8 

4 

7 

6 

7 

11 

Make faces 

6 6 

6 

S 

8 

S 

4 

5 

4 

Dance 

2 1 

1 

2 

4 

1 

2 

2 

1 

Very angry 

1 1 

1 

2 

1 

0 

1 

2 

7 

Make mistakes 

1 1 

2 

4 

1 

1 

I 

1 

3 

Smoke 

1 2 

0 

1 

2 

0 

0 

0 

0 

Others 
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have been grown people tickling childicn, adults kissing each olliei, 
and drunken people. The last two sccni to be affairs strictly between 
adults, quite unrelated to the fact that children might be conccincd. 
Yet next to being tickled tlicse two foims of bcliavior struck the 
cbiidren in Giades 3 to 5 as being the funniest things adults dol 
The next three things that grown people do which these childicn 
thought funny were telling jokes, singing funnv songs, and plnA’Ing 
tricks. Older children thought these tlunp funnier tlian youngci. 
The remaining items gave small peiccntagcs 
Very insignificant sex differences arc shown in the table. Oldci 
boys seemed to think that grown people falling down was less amus- 
ing that did younger boys. That may have been slightly nioic miitli 
provoking for girls than for boys of Giadcs 4-6. Giown people 
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'Tilt tllkI‘!"p“cTramrh‘‘""’' *•■"’ '’■’y’ 

d-'*. Jokes end funn^ s„„is°gVe^X“he''’“' 

lauelimg Tl,n clnldinn-s anwcl .h„»e l ' ' 

of these two causes with lucrcasine nnp 4'! importance 

children felt funmest neonle t ^ ^ things that yoiingei 

cl^en-gave veiv mall . tickling clul- 

-p' ™ 

third cause foi teachers’ Iauehtc.-4^4 " ^ questions was a poor 
k'glier, hovvevci, than 6th gLe ch.ld.r,? ™ 

cent and seven pe. cent G® nwt v ' Potceneages of eight pe, 

teachers, about one per cent fo, dnldhr'^Thr 
to cliilclicn of plavinir tucks asiu. h i mcicasing funnmess 

tl'c olde. gioups thfn he J ® ' >’‘='“"“>8“. H PC cent, for 
Only three per cet of th Zhe'' T 

do™ was funny contpared w„h lo k cm fa GnlTl’' '“n"" 
PC. cent fa Gtade 6 hoys, and aho.,1 s. pe'r Ihe Sl'of nil 

6 People Look Ftinity 

Tabic 8 shows the pe.centages for what tiic ch.ldien thought .acic 

TJnne, table 8 

rRCENTACCS or CflOtCLS or TihNCS Tiiat H/f 

. »v "“'"'y 


3 


Bu^s 
4 5 


Grades 


Gills 
4 S 


Teaclicrs 


Cro^s eyes 
Wctir funny luics 


te\es luctcasiKa 

' ' ” !1 .5 .1 .1 


Havr? big cars 
Shoot each other 


^eertasing 

w Z ' ^0 tv 

*431 


6 

31 


Vciy fat 
Have big noses 
Vfiy thin 
Fall clomi 

Sing 

Wcai spectacles 
Have no aims 
Are iti accuicnl 

Others 


seves bttle changes 
21 21 22 19 23 


11 

0 


19 19 

+ + 


18 

6 

2 

2 

2 

2 

0 


16 

4 

5 
2 
+ 
0 
0 


18 

5 

2 

S 

2 

2 

0 


22 

15 

4 

2 

3 

7 

2 

0 


21 

19 

2 

Z 

I 

3 

0 


20 

IS 

3 
6 
2 

4 
0 
0 


1 + 

3 

4 
10 
12 

2 

0 

0 
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people look iumy Having big eais and big no<;es. aiitl l.cmg y( i\ 
hi seemed to have been the funniest things in tins list of items I ho 
/irst two, and especially having big cars, apparently made less and loss 
humorous appeal with age Being too fat, however, lontimied tn he 
just about as iiproaiious foi 6tli giadc as foi 3rd grade eliildien 
No sev diffeienccs regarding these points appealed to he piesi-nl 
Anolhei cause for laughing which seemed to decrease with age ^\,ls 
shooting cadi othei Both boys and giils of the 6tli guide LOiisidered 
this of very little humoi, the girls being more prnnminced m this 
icspcct perhaps, than the boys Both seves showed possihh a siiglil 
trend toward seeing more humor in cross-eyes as age inci cased Both 
sexes indicated marked increase in humor m seeing people M’Iio weai 
funny hats Tlie girls, especially in Grade 6. gave soinewliat gioaU-i 
percentages than the boys. 

Being thin was nowheie neai as fuiinv as the opposite Pioliahh' 
being very fat and being very thin do not scorn to he opposite-, to 
New York City children Possibly at such cailv ages "to slcjub-i- 
ize" IS already consideicd to be ideal. People falling down, sing- 
ing, wealing spectacles, being armless, or in .'iccidcius weie MiUd 
very low percentages. 

The teachers’ ideas about funny looking people arc vciy intnest- 
ing Needless to say, "wearing funny hats" lead .ill others by more 
than 2 to 1, having 31 pci cent as compared witli 21 pei cent hv 
the 6th gr.ide girls who gave the highest percentage of all the 
children’s groups on this matter. The teachcis’ second choice w.is 
being very fat, The percentage was less tlwn tlmt of .iny of the 
children’s groups The teachers considered people who sing and 
fall down as funny looking in contrast to the very small poieent.igc 
of the childien’s groups. The teachcis gave faiily high pcrcont.igc-s 
for big ears and noses and foi cross eyes, but ‘iin.allci iicrccnt.igcs 
than the older childicn's groups. The possible increasing ticnd of the 
children in regard to cross eyes apparently must reverse itself some- 
where beyond Grade 6 and return to about the 3rd grade figure 
which was the same as tliat of the teachers 

7. Things That Make Me Laugh 

Table 9 shows the figures for what things, wcic thought funnv 
Clowns lead the list with no sex differences apparent and witli .in 
odd duplication of peicentagcs in Giades 4 to 6 inclusive. I'lic liigli 



n.ORENci; flRUMBAUGH AJCD FRINK T W 


ILSON 


21 


„ TABLE 9 


B03rS 

4 S 


Grades 


Gills 
+ 5 


Tenchers 


n sexes ina easing 

14 12 I£ n 13 

12 5 5 


1 


18 U 


Diimmits 
Qiicei words 

Jack-o’-lnntern 

Chinese litHe^a„ffe ~„[s Z^ensmg 

House with queer * 8 5 2 

« 7 8 4 U 10 , 7 


b~Roth sexes deereasing 
^ 7 5 4 7 9 


10 

20 


3 


Clowns 

Boya in girla’ clothing 12 9 

Giilsinhoys’clotliing 12 lo 

Aciobnts 5 7 

Cowhoys 4 i 

Cnts ; 3 

Chil jiimiiing rope 1 3 


d—Ltule e/iaiiffe, heth sexes 
21 2(, 26 26 24 27 27 27 


9 12 

8 11 


14 11 

10 12 11 

6 4 3 

4 2 2 

1 2 1 

1 0 0 


14 20 

13 
4 
1 
1 
1 


35 

10 

7 

4 

2 

3 

0 


pcKcmages given by the children. 26 per cent by boy. and 27 nei 

35 ncr 0 ^!^’ tJie leaclieis* percentam 

per cent, is a valid indication The children placed next to clovvm 
c iiicongruoiis costume of boys' clothing on gu!s and gni’s on bovs' 
Dummies also seemed funny to the children and mcicasmgly so with 
1 ages Complied with the teachers these perccntJgL wTre 
high, wliicli indicate that somewhere above Giade 6 a declin^e would 

The gicatcst contrast between teachers and childien was on the 
tem of queer words The rnterest of the cluldren seemed to he 
beginning at Giade 3 and was rising quite sharplv by Grade 6 Ap- 
P<iiently that incieasc would contmue as the 6th giade children^ 
percentages wcic a, below 20 per cent shown hv the teachcis ^th 
0 \s and girls indicated decreasing appeal of jaclc-o-lanterns the 6th 
gi.K eis (hopping to piactrcallv the teachers’ ireicentage of two The 
most evident sex difference was about the Chinese The hoys seemed 
to thiiilc them somewhat funnier than did the gals The latter also 
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indicated a rapid drop to almost zero hy Giade 6, the l.i-niL fui the 
teachers The lemaming three things— cowbojs, cats anti chiUlu-n 
ropo-werc not considered by any of the ch.hirni . groups 
nor by the tcachcis. as being much cause foi laughter 


8. Sloties 

A discussion of the replies to QuesHonb fi, 9, and 10 li.i> hccii rn.uh' 
elsewhere.^ Questions II. 12, 14, and 16 arc biicfls disLii'-scd l.itci 

m this paper. 

9. il/y Teachei Makes Me Laugh 

Table 10 shows the results on checking 10 items iiuiiL.itmg s\-li:it 
teachcis do that makes children laugh. Four ot thc'C — the teacher 


TABLE 10 

Percentages of Choices on How My Tpxcher Mams Mr LAUtrii 


Grades 


Jokes 


Sarcasm 


Lauglis herself 
Makes queer mol 
Gets angry 
Forgets 

Makes mistakes 
Punishes others 



Boys 



Girls 


'I'cacluTK 

3 

4 

5 

c 

3 

4 

5 

6 


-Boys decreasing, girls lUlte ehang, 

e 



17 

18 

14 

12 

IS 

18 

17 

17 

25 

‘Boys tnereasing 

, girls hlllf change 



3 

3 

6 

8 

4 

2 

4 

5 

2 

e~ 

-Lillie change, Isolfi se\e$ 




\6 

19 

17 

15 

18 

21 

16 

)H 

20 

U 

19 

16 

12 

16 

19 

15 

13 

13 

13 

12 

9 

12 

14 

13 

12 

12 

20 

10 

10 

11 

9 

10 

10 

9 

12 

X 

9 

7 

6 

9 

5 

3 

7 

K 

6 

7 

4 

8 

9 

7 

5 

G 

6 

3 

5 

4 

10 

8 

S 

6 

9 

7 

2 


telling funny stones, reading funny stones, telling jokes, and laughing 
herself— gave about the same peiccntages, about 12 per cent to 18 
per cent. The remaining six items were somewhat lower and sccinnl 
to be in the following order of importance* makes tiuecr motions, 
gets angry, forgets, makes mistakes, sarcasm, and punishes others, 

Sc\ differences were indicated in only two icspccts and in o.icli 
the trends were not great. Boys seemed to show tlccicnsing Inteicst 
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nge in the teacheis joke, w\uk the gEih, legaidles. of age 
seemed to think them equally and quite good Secondly, the olda 
boys showed slightly more humoious mteicst in the teacheis’ sar- 
casm, No gioup of either sex rated this veiy high, but the 6tli grade 
boys gave it eight pei cent compared with three pei cent by both 3rd 
and 4th gradci'i 

When the teacheis answered the check list at this point they lead 
the Item. My piofessor makes me laugh when:' In general the 
teachers ag.eed with the children. Their indorsement of the highe, 
latcd childrens choices was strongei, howcvci, and this -was at the 
expense of the lowei ranking items. The jokes and the funny stoiies 
:ead or told, were distinctly the most appealing humoious endeavoi 
of the professors 


10 

A collection of jokes was made 
the preliminary work of the study 
to write a joke. Table 1 1 gives 
nddlcb, and made no replies 


Jokes 

from the 800 cluldien with whom 
was done. Tiic pupils weie asked 
the peicemagcs who wiote jokes, 


TABLE 11 

Rfaronscs ny Twks Mapi by 800 Chilorlm Whln Askfd to WRiT^ a Jdki 

Grades 



3 

Boys 

4 5 

6 

3 

GIrli 

4 3 

6 

li 

Jokes 

Riddles 

Total 

No icsponse 

19 

37 

S6 

4+ 

29 

31 

60 

40 

38 

25 

63 

37 

34 

30 

84 

16 

28 

23 

SI 

+9 

28 

24 

50 

50 

26 

26 

52 

43 

24 

44 

68 

32 

35 

31 

66 

34 


Total 

G 


27 

29 

SC 

+4 


A ra^ei striking difteicnee is shown hetween the boys and tho 
gills The percentages of hoys wiiting jokes intieased maikodh’ 
grade by grade, while the peiccntages foi gnls changed little if at 
aU Fmthcrmoie in Grade 3 moie gills than hovs wrote jokes. 
I ciliaps the supciioi penmanship .and language abilities usually found 
.imong gills of the thud grade would largely cvplarn that In Grade 
5, however, liaU again as many hoys as giils wrote jokes, and m tlie 
sixtli giadc nioic than twice as mant 

riic sex dificicnces m the percentages writing iiddles fui jokes 
aic not as distinct Theie seems to have been a slight trend to dc- 
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„e,sc by the boy. ns age inc, eased. The g.rls shmsed little ,l,rie,- 
r mtd Grade 6, svbere a large metease appca.e Jest wb t that 
..gnilies is dcpbllul, because o( the relat.velv stpall nu.-.ber „f eases 

'"^cter diKerences in the pciccatagcs making nn lespnnses aie, 
os in the case of the niunher writing jokes, iillieli i.iiiie siipBesiise 
Fewer and fesvei boys, by grades, faded to respiind w.lb 
In the case of the girls, howevei, nearly half of the fid 4tb, .inil 
5th graders made no response The drop m no lespiinses oi the 6tb 
grade girls was proportional to the large jump m the iiddles given 
bv the girls in that grade. 

Question XIII of the check list was 'If )’«« fell jokes, lulieie do 
m get them?" The data on this question were t.ikcn fiom tlio 
replies of the 800 children who maikcd the check list It will be 
remembered that these weic diffcicnt children than tliosc who wrote 
the jokes just discussed above. Si\ sources were suggested on the 
check list (found from the pieliminary work uiili the thildicn on 
the questionnaire) and the children Avere told to add luiy otlier sou ices 
they might have had Only 16 children gave other soiiiccs. 'Piible 
12 shows the results for the answer to this question. Since vaiying 
numbers of answers were made by diffcicnt children, the niitnlier of 
times each answer was indicated is given, instead of iicrcenlagcs 


TABLE 12 

Number op Times Each Sourcp of Jokes Was Indicate dy Chiiiiri s 
Who Answhied the Check List 



3 

Boys 

4 5 

Grades 

6 3 

Girls 

4 5 

6 

Tot.i! 1 
n fi G 

Joke book 

Kadio 

59 

72 

52 

64 

66 

71 

12 

57 

185 

5+ 

59 

48 

71 

61 

SO 

43 

66 

452 

Other children 

38 

35 

45 

57 

55 

42 

38 

71 

381 

Parenls at home 

16 

21 

14 

24 

28 

23 

13 

30 

169 

Newspapers 

35 

24 

13 

32 

30 

7 

6 

19 

166 

Magazines 

15 

25 

16 

25 

2S 

20 

17 

iK 

16f 

Miscellaneous 

1 

3 

2 

2 

1 

2 

3 

2 

16 

Totals by 'grades 

218 

239 

190 

275 

269 

2!7 

162 

263 

1833 

Totals by sex 


922 




911 




Total grades 

Total grades 

3 and 4 

5 and 6 







913 

89(1 

Average per pupil 
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A total of 1833 answeis was made by the 800 chilclien oi m 
a^erap of 2 8 pei child This seems to indicate that the childien 

g hold of them T he leading souiccs weie about equalls' popular 
and evidently iveic veiv much sought fo. Moie tliaii half of tlie 

heu for^tir 5d '7 the lowct niim- 

he s or he 5tli g.mie guls being explainable, pcliaps. by chance 

thud mam souice, othc childien, was not fai below the fiist 
two In all glades this souicc was given bv laige numbe.s of both 
seves. Ihe numbcis of childien using the next thice souiccs— people 
at home, newspapeis and magazines— were much louci than the thiec 

177 practically the same fo: all groups 

togethei— 164. 166, and 169 No marked sex oi giadc diftcrences 
on these points weie indicated 

Ihe totals bv sexes and gudes beai out the statement made above 
that thcie weic no conspicuous diffeicnccs among groups Similnrh 
■he total, .,,e „vo (owe. and ,l.e ,„,o h.ghef grade 94, 

and 890, show no significant diftcrences. Appaiently tltese childien 
wc.c intaeseed ,,, gctlme jokes icgaidlnss of g,ade o. sex and drew 
l.cav.ly on out-of.,diool so.iicc, fo. (I, on, Teachers, school books, 
and other school materials seem to have been completely out of 
things as fai as cnntiihutmg to this sort of laughtei was concerned 


U. Poems 

Giving the titles of poems picsented moic difficulties to the pupils 
than any other pait of either the questionnaire oi the check list 
Iwentv-onc pci cent of the boys and 18 per cent of the girls did noJ 
leplv to this request m the check list Of those xvho did, manv ob- 
viously wrote the name of any poem icmcmbercd, and not those 
that were humorous 

Few of the poems had been hcaid outside the school, accoiding to 
the answers made by the children This p.oved to be tiue, when 
the tit es were checked. It was found that cvciy poem that was 
selected by moie than one pupil could be found citlier in the re- 
quiicil litciature foi the giadc, foi which special texts weie found, 
m m a basal leader used in the grades 

Many titles wcie those of poems that had been memonzed or 
studied in picvioiis giadcs, but the most popular in evciv giadc wcie 
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those assigned for that particular class. Nuiscry rliymcs were ^ivcn 
m eveiy gr.idc, including the sixth, and in almost ej(ti.'i) mMnbcj> 
The two favoiites of the 17 ihymes wcic Jack mul Jill and Iliimpiv 
Duinpfy. 

Each grade had two or more favoiites liked by both the giils and 
the bojs. The third grade’s first choice was The Oiul ami the Piissv 
Cal (Lear), which was almost as populai in the fourth giade, .ind 
less so in the upper gr.ades Nuisciy rhymes were next in impoitnncc 
in gjade three, followed by Vopeye in Vene 

The fouith grade chose v)/k 'Nobody (aiionvmous), found in the 
required liteintuie as well as in a basal reader. Jlie Mouji/aiu and 
fhe Sriiihipl (Emerson) and Book Houses (R. L. Stevenson) were 
second choices and weie in leaders used by the fourth giade. 

The fifth giadc liked 4 Traffic Sloiy ('Dmckcray), The Twins 
(Hunt), and The Hof/se with Nobody hi 7/ (unknown). It was in 
this grade that the only limerick was mentioned, The Lady and ihe 
Tiffer, All of these were included in rcadcis used in the grades 

Fathei hPtlliam (Lewis Carroll) and The Cinioiis Case of Ah 
Top were the sixth grade’s choices In both the fifth and sixth 
grades, the boys and the girls showed grc.it differences in then 
choices of poems All others than those poems nnnicd wcic cillici 
girls’ or boys' preferences only. 

Poems by R L Stevenson were better liked tliaii those of anv 
other author, although it is difficult to see why some of them would 
be considered funny. 

A very few street chants wcic mentioned, 

"No more pencils 
No more hooks 
No more tenchci s' 

Dirty looks” 

The total numbers of poems of different titles foi c.-ich gi.idc wcic 
as follows - Grade 3, 56; Grade 4, 59; Grade 5, 52, Gi.idc 6. 86 

1 2 Jkf iscelJaneous 

The d.st.T foi the following proved inadequate foi wortliwliilo 
analysis' Question 12, Funny songs; and Question 14, Do you laugh 
often, sometimes, almost never? 

The analysis of Question \6— Did you Ihhik ihh in! ivar Fiiiiay^ 
gave overwhelming appioval (Tabic 13). 
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table 13 


\ cs 
No 

No icsnoiisc 


81 

0 


Boji 
- 1 - ^ 
98 89 

2 8 
0 J 


tirades 


Gil Is 
+ 5 


95 

4 

1 


92 

3 

5 


94 65 lOO 

2 2 0 

4 33 0 


Total 


60 

30 

10 


C Summary 

ant, uo 0 . tiucc items on each qnettion of tlic diccic 
^ TABLE 1+ 


Oiade 3 

I^«y» Girls 


Grade 6 

Boys Girls 


Charlie McCarthy 
Voiv fat 
Make fnccy 

'L'cnclicr tell ftiiin> stoms 
Tcncliei tdl Jokes 
Dunces 


•Liitle «i 
18 

no change 

23 

21 

21 

23 

19 

16 

18 

IS 

16 

18 

IJ 

17 

15 

12 

14 

13 

17 


22 

20 

20 

18 

17 

14 


Children tickle 
BIk cars 

Grown pccple tickle 
Donald Duck (comics) 
Tcaclicr read funny stones 
JliR noses 
(frown people kiss 


b—Den eastug Fuimnas 
30 30 

27 23 

21 22 

21 13 

Id 16 

19 18 

24 22 


17 

21 

13 

9 

12 

16 

13 


24 

17 

17 

5 

13 

16 


Clow ns 

Cliildrcii tell jokes 
K-it/cniaminer Twins 
I’eople wear funny hats 
Itniirel k Hardy 
Kil/ Brotlicis 
Burns ik Alien 


f — hid easing FiiHumcss 
21 24 

17 17 

17 13 

7 10 

7 6 

II) 10 

9 II 


26 

29 

22 

13 

22 

19 

12 


27 

27 

25 

21 

IS 

18 

19 


list In oulcr to simplify tlie table only Grades and 6 have been 
shown, blit the se\cs have been kept separate. The aiiangeinent 
IS lonelily in oidei of the sifc of the perceiit.iKcs, fiist foi those 
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Items sfiou'ing Jittle ot no change, then foi tho^^e sliowmii .i ilcnc.isr. 
and filially foi those showing an incicasc flora Giailcs 1 to 6 

The tabic has limited validitj^ as a picscntation of conip.u.itjvc 
funniness of tlie items, because no such corapauson was made bv 
the children All they weie asked to do was to cotnp.iie the items 
under each question as they went along on the check list 1 bus they 
selected the funniest movie characters, then tlic timmest ladm people, 
etc. They did not compare the funniest movie chaiacteis W’ltli tlie 
funniest radio ones, and so foith The summary tabic, tlieieforo, 
may not he interjiieted that wav, cither Jf all tlic items sliown in 
the table had been compaicd with one anotbei the pcicentagcs 
would, of couise, have been much diffcicnt for most of thetn and 
pcihaps would have been vciy diftcient, iclatlvcly, to one anothei. 

The table, howcvei, bungs togcthci the items w'hicli the laigei 
percentages of the cliildicn thought wcic especially funny. It also 
shows the marked trends for these items m Gi.ulcs ^ and 6 An 
.analysis may be made of the funny things which show' siinilai ti ends 
find there seems to be a limited degree of slradarity that may be 
chaiactcnstic of the items m these gioups I’hc ticnJs .ne cleaiest 
in the last two parts of the tabic All of the items m the gitnip 
showing decicasing funniness, except the teacher reading funnv 
stones, are things which might be expected to be relatively loss miitb 
provoking to cliildrcn ns they grow older — being tickled, seeing 
people with big ears and noses, the fanciful Donald Duck, ami ginwn 
people kissing each other. Most of these things, (pcrlmps not the 
last one) aie simple and compared with other mtcicsis liavo little of 
the deeper meanings which experience teaches. On the other liniul, 
the things showing increasing fumiiiicss seem, m most cases, to have 
more meaningfulness in them — jokes, the movie and ladio comedians, 
clowns (the comedians are supposed to be artists in miitli provokiiig. 
and art demands meaning) and the Katzenjammer Twiiia, who typify 
experiences cluldien would like to have One exception (in the 
opinion of one of the writers) is found in this group- pco|)lc wlio 
wear funny hats. Perhaps in a less obvious way that, too, becomes 
more meaningful ivith age, for example ns to incongitiity. 

The first group of items in the table, tlungj, which show- little 
oi no change, seems to be much more of a rai.xture of simpli' .iiui 
complex reactions tlian cither of the others. For cx.imple, Chailic 
McCaithv has a wealth of fun-making meaning, wdiilc being v(-i\’ 
fat and making faces seem reUtivelv simple 
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v.uioiis Itcm^. .icuHcling to children’s il seen m the 

lutlo douht th.t ni.u.y nnltcnlrd ; " 
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Rvvmon,. is V.ac„„, 
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20 (1.. uiKh.nmnK core ,n ‘W.nvc.s.on”lr;deU? nTp-uilL’ 

W.sluMK o del With the problem of mhc.uaoce m a qmuSwe 
n .in.ici, and to purduce icsiilts which could be integintcd with fm- 
iie. itKimiic^ wc hniifcd oui study of temperament to factor pat- 
ms, and in fact to those which aiicady admit of fanlv valid 
tncjisuioinciit by labointory tests 

Sii.gency, ns based on estimates, has been icpeatcdiy shoivn to 
uiiiclatc with the test hictoi “fluency of association" (7. 8, 20) to 
1 1C evtent of 0 6 (ignoiinR coriectjoii for attonuation oi functional 

l?‘f " ' ‘ IS the same as 

tlint of intelligence tests of the same duiation, namely about 0 9. The 

siuKcnt tcmpei.iment can thcicfoie be measured with moic icliability 
.It piescnt tli.iii IS possible with otliei tcnipciament patterns or tests 
leiscvci.il.on .s m,t so satisfacto.y Though its existence as a 
tioiiei.ii f.ictoi IS shown by all reseaiclics which use .idequate precati- 
t ions, ihc co nsistcnn of measurement is seldom high, partly on ac- 

*Jtcrcivc(l in the Edtlonnl Ofhee on May 6, 1939 
Dilf, nilopkd sibs. 
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count of tlie l)ievity of tests, necessitated bv JJut it. nn- 

nortance for pei.oiwlitv, nojmal and abnoiinal. lus been iiulicated 
l,V so monv lesoorclics (4, 5, 7, 15, 17) th.lt its p.fsci.t „hsLn,rt.c.s 
cannot negate its use 

1 /} investigating the intcjpLiv of inliciitaiicc and enviioimicnt ^^(• 
decided to follow the method of compaiing idetUiL.il tMins isitli 
fiateiiial twins of the same sev, ie, luonn/vgotic and di/vf^otiL 
individuals leaied in the same enviionmcnt. Such a decision does not 
imply that we consider this method tlic only sound one in heicditv 
studies, 01 even the best, but ratlici that ft happens to he pi.icticaMc 
foj otii partJculai inciiiiir and pcimits oui icsiilts to be diiectlv 
compared with othcis which have so fai kept to this method llie 
fasliionabicncss of tlic method should not blind us to tlie fact tiuit 
It adneves a compauson of the cftcctivcncss of cnviionment and of 
heiedity only m one paiticulai situation' that concerned with vaii.i- 
tioii^ of tamilv cnviionment icacting with intia-f.iinili.il vaii.itions 
of heredity. 

The study of siblings icarcd .ipait, oi of childien and p.iicnt«5 
who happen to have been separated, would, on tlic nthci hand, luo- 
vidc guitc as valuable evidence of a direct nature And tins would 
be only a shade less dcsuablc, because only a little less apiilic.dde 
to the solution of social and pcisonalfty piohicms, than that fioin 
the ideal but scarcely attainable studv of an adequate gioup of iden- 
tical twins icaied apart. Indeed, m view of the possible existence of 
a special and systematic ciroi in the method of compniing niono- 
zvgotic and dizygotic nvins, which is discussed latci, we would sug- 
gest that investigators would do better to study siblings iii comp.ui- 
son M'lth unielatcd adopted children icaied in the same f.uiuh' 
Such instances would be only slightly more difficult to (liscriviu th.iii 
suitable twin pairs and would permit the calculation of a latio*^ c\- 
picssing hereditary cftccnvcncss m producing resemblance svithin tlic 
family, This would be more directly applicable tli.aii othpi mmos 
to many calculations attempting to weigh the iiiQuencc of f.iinih- 
liereditv in individual and social situations. The fiist of the above- 
mentioned methods would also lead, as the twin nmlhod fines nf»t, 
to assessments of the relative potency of intcr-fainilial r.itlici ili.in 
iiitra-familial variations in heiedity and environment 

^ fli/ random children — Jiff adopt sibs 


Diff adopt sibs , — diff trucsibs. 
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Some iiiJications that peiseveration W an hereditary basis 
me alteady known to most reseaich woikcis in the field Wynn 
lours (12) found an mtcr-sibJmg correlation of +0.3 in a sufficiently 
'iigc gioup of siblings. Rangachar (16) and one of the present 
n independently sliown that there aie significant 

laml difleienccs in mean peiseveration score Finally E P Yule 
(^1) in a verv thoioiigh twin study of which the present lescaich 
IS a icpetition, except for some changes in the test battery and a 
Jcstuction of age range to avoid spuiious corielation, has shown 
definite evidence of mheiitance. On die othci hand, it is known that 
tlic extieme peisevciation scoics of ccitain psvchotics tend to letuin 
to normal as the individuals impiovc in adjustment (17), and that 
among noimal subjects perscvciation score vanes with emotional 
adjustment (7) and with faiigue (6). 

Notiung whatever is known, howcvci. about the iclative im- 
poilance oi natuic and nuitiiie iii*deteimining t)ie individual’s tem- 
peiameiital balance with icgard to surgcncy or “fluency of associa- 
tion Fjom tile fact tliat mamc-dcpiessivc psychosis — which may 
be icgardec! as a tendency to extreme manifestations of surgcncy and 
desiHgcncv since tiic patterns agree (20)]-is known to have a 
dchiiitc hereditaiy basis, one may reason by intiapolation that among 
noimals tlic tendency to high variability of surgcncy is inherited, 
and indeed thcie is some slight direct evidence that high vaiiability 
IS a characteristic of certain individuals making extreme scoies (7), 
Apait fiom tlie^e indiiect indications, howcvei, oui study of 

of (issocuitioii, unlike that of petsevetadon, breaks entirely new 
giound 


Accouni of Methods 

Eightv-nine boy twins, icstiictcd to 12 oi 13 j-cais of age, wcic 
taken foi the expciiment from the elemcntaiv schools of London, 
Leiccstei, and Deibv (England) The selection was piuely landom, 
except tliat the intelligence range and social backgrmiiul wcie those 
of tlic clcmentaiv school from which scliolaiship childien luve al- 
icndv been piomoted Among the Leicestei cases, foi added interest, 
foul pioblcin childien, who happened to be twins m this age langci 
wcie included fiom tlic school psychological clinic 
The SOI ting into identical (monozygotic) and unlike (dizygotic) 
turn paiis vias made on the liasis of the tollovMiig physical cliar- 
actciistics 
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Af?reemeiit in' (1) Height 

(2) Ilend circiimference 

(3) Eve color 

{4-) Hair color 

(5) Hair texture 

(6) Hair whorl direction 

(7) Skin color 

(8) Skin texture 

(9) Sue of feet 

flO) Sire of hnnds 

(11) Airnngeincnt of teeth 

(12) Shape of ears 

(13) Ilandedne&s 

(14) Appearance of front face 

(15) Appcaiance of facial profile 

(16) Fingerprint patterns 

1’ltc pxpcucnce of tlie piiticipal cmlici inve';tigatorj» (9, 14, 19) of 
physical twin resemblances was oui chief giiitfc in this sorting, and 
in the instances where anv doubt whatsoever existed ns to the collect 
categorv of tlic twins, wc obtained an independent judgment. Foi 
tins we aic indebted to the Galton Laboratory When eye color, skin 
texture, hair, and bodily piopoitions arc alike, but some suspicion of 
dizvgosity still presented itself, the final decision was made with the 
aid of linger prints, accoiding to the techniques of Newman (14) 
.md Stocks (19). In cider that twins should he considered monozy- 
gotic the cross agicement between the hand of one twin and either 
hand of the otliei twin li.xd to be greater than that between the hands 
of the same twin. Furtlicimore, this agreement had to be found 
on not fewci tlian seven of the ten digits. 

It is perhaps too readily overlooked m leseaiclies using tiic twin 
comparison methud of heredity study that even today tlie above 
criteria do not peimit an infallible division of twins into two types 
Consequently, as an examination of the formulae below will sliow, 
die usual estimates of the variance due respectively to heredity and 
environment aic likely to eir bv giving too much weight to environ- 
ment and in proportion to the amount of adulteration of the twin 
groups with twins of the opposite type To avoid this as far as pos- 
sible in the recent lescarch, five pans of twins weic icjccted because 
of doubtful diagnosis, leaving 53 twin pairs diagnosed as dizygotic 
(fraternal) and 3f as monozygotic (identical) 
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llie i tests by vvliich the twins v\ere tested were given iinilei 
the btandaid conditions ind with the method of scoiing normally 
used in clinical woik and dcsciihed elsewhcie (18). The tests 
^le selected fiom two standard battciics published elsewheie (8, 
18). on Bioiinds of liigli 'P‘* saturation and small demand on intel- 
ligcncc Ihe b.itteiy contained the following tests Each symbol 
followed by a comma indicates that one row of such symbols was 
made by the subject dunng a period of 15 seconds, with a rest pause 
heroic tlic next row. Fiiithei details of administi ation are given 
in the place cited. 


1 

2 

3, 


4 

5 

6 
7 


Perseveration Tests 

v'. v'. V, V, 

H, X , II, X , H S.H SC.H CC, H X , 

234 (uamolly wiiiten), 23+ (written with buckivaid stroke 

of pen), 23+ (n ), 23+ (b ) , then alternatively normal and 
h.ickwards 

'T' written), W, (liackwaids) , altetnating 

fibc, ABC, abc, ABC, aAbBcC, aAbHcC, oAbBcC, aAbBcC 
T, A. ''7, A V'. 'V V, 

Rending off color spots on a sheet. “Red, blue, etc ’’ 
Noiinally, Normally, Reversed naming, Noimnlly, Reversed 
anmuig 


1 he I' tc-'t, whicli consisted of («) additions to pictures, (4) 
woid lists, (<) foiiii completion, (r/) stoiv completion, (e) ink blot 
inteipietatioiis, icquncd 15 minutes of actii.il testing time and bad 
II coiisbtcncv Loefficient of 0 84 (split-half consistency 0 91). The 
"P" tests depended on II 25 minutes of actual testing. Their con- 
sistciiLy, over a week’s intcival, prosed to be low, being only 0 21 
in a group test situation, but rising to 0 51 in the picsent individual 
test situation, " lliioughout the tests weie given individually, the 
lest folhwing on the "P" test They weic udininistcred as fai 
.IS iiossible .It the s.ime time of the da\, to obviate oi diminish false 
individual diffeicnce'' .iiising from fatigue differences (5) The 
tests, .Is will be seen m the handbook cited, weie scoied by the 

— foiimil.i {X being the oiiginal attivitv and 1' tlie impeded ac- 
tivity) to leducc 01 eliminate effects due to v.Tuability of speed of 
wilting, .ind the stoic on the battciy was taken ns the sum of the 


,V 

Y 


(luotients foi .dl seven of the sub-tests 


'’It w.'is possible to ictcst only pint of the gioiip 
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C, Analysis of Risulis, with Regard to “Fluency” 

Both with fluency and with peisevciation the relative sunihiiity 
of monozygotic and dizygotic twins can he convcmently exp.essed in 
cithci of two matliematital forms: {a) on the basib of tlic mean 
difterence between twins. (A) on the basis of the conelation co- 
efficient behveen twins. 




FIGURE I 

Above for 31 pairs [»f ntonozygolic twins 
Middle I for S3 pairs of dizygotic twins 
Below’ for 120 indiYidiials taken at random in 60 pans 
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i h(? actual intia-tvviu difteicncc m "F” scoie fot iiioncizygotics and 
(li/.VKot]{.s weic clistubuled as shown in Figutc ! 

The means of the .ihovc distributions aic shown in Table 1 The 

TABLE 1 

ttirrcRrucEs, Inera-Twin Pur 

1st PE 2nd PE 

iVIono/yRolic uvms 17 4 ±164 ^ 

Di/VRotiG twin!, 19 6 ±120 oi ±149 

Iiuhvicluals at laiulom 2» 7 ±091 oi ±102 

above inobable eiiois have been calculated on two distinct bases 
I ho fiist IS the usual PE of a mean, which is not nccuiatcly applicable 
to the piescnt nicasuies because the distiibution is badly skewed, 
indeed since each twin dittercncc is entered once only, in a positive 
diiection, the uncleilving polygon may be consideicd as icpicsentinp 
one half of a noimid distiibution curve. The second PE considcis 
eacli (liffcicncc of a twin fiom his fellows <48 a deviation, which is 
enteied up twice (as in the double ciitiy metliod in conclatioiiO i 
once in <i negative and once in a positive direction The piobable 
Cl 101 IS then calculated as the probable ciioi of a mean deviation 
'I'hc piescnt wiiteis consider ihe second PE ns tlie moie acemate 
one, but have iiiseitod the more usual PE to show that the conclu- 
sions aie not alteied by its use. 

Cicailv, from Table I, twins icscmblc each othei fat moic than 
i.uulonilv chosen individuals in the gcncial population On the 
otlici liiind, the diftcience between the icseiiibluncc of mono- and 
dizygotic twini does not appeal to be statistically significant, .is indi- 
cated 111 Table 2. 

TABLE 2 

PE of diff 
1 2 


DilT of Mono- & Dizygotic twin differences = 2 2 ±2 03 or ±2 32 

DilT of Mono/ygotic & random individual 
diifci dices “ U 3 ±1 S7 or ±2 08 

DilT of Di/ygotic twin .ind landom indiv diff = 9 1 ±1 SI oi ±1 81 

On the othci li.iiitl, rthen the ficqucncy distiibution^ (of the intia- 
iwiii (liffoiciKOs) aic thciiiscKcs uniii«ircd foi agiccmcnt liy good- 
ness of fit, tbt'ic IS found to be a significant chffeience between 
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mono- and dizvgotic twins, for chi square woiks out at 9.80, Rivinc 
a P value of 0 05, le, there is a twenty to one likelihood that the 
divergences between the two distiibutions aie not due to thaiice. 

Wc shall theicfoie proceed to examine the mean clifteicnce be- 
tween mono- and dizvgotic twins to see what light iL thunvs on the 
paits played by heredity and envuonment in Jctcrmrmnf^ the in- 
dividual’s fluency Various formulae liavc been applied to tu-in 
study data, of which tlic simplci, c g , 

mean (hlfeience of dtzxgatus 
mem iliffeietice of moiiozygnttcs 

fajJs to give any adequate or clcai expression of hcicditv-cnviionment 
latios We slinll apply the more satisfactoiy foinnila used bv Hou- 
ben (11) and otliers 

A lenu rhff of iUzytjolia — Mean <U{f, of momzygoUcs 
Mean dtffeience of tnouozy^ofics 

Tills gives a latio cxpicssing the importance of heredity, iclativc 
to that of environment, m cletciminmg the mean difteicncci between 
members of the same family, on the assumption tlint thcie is no 
(littcrence between tlie cnviionmcnts of mono- and dizv’gotic twiri'-, 
and tlint then cnviionmcnts as uidiyuluals diflei fiom each otlici 
ns much as the cnviionincnts of othei mcmhcis of the family (sib- 
lings) These assumptions can be questioned and constitute weak- 
nesses setting Jiinitnrions to the usefulness of tlie twin-study mctlioi) 
If for the moment the above indication of a possibly gieatci mean 
difference between dizvgotic and monozygotic twins is accepted at its 
face value, T is found to have the value 0 126, suggesting that diftei- 
ences within tlie family cnviionmcnt aic about eight times as tm- 

TABLE 3 

Intra-pnn "P’ conelations' 

For Monorygotics r„j = 0 656 ± 048 

For Dizygodcs irf = 0 S94 ± 042 

•These and all subsequent Loiielations aie cnlculaltd by the mcihod of 
double enlry (each twin being enlered once a\ an ahicissa and once as an 
ordinate in the legression diagram) usual in (win studies in which tlierc 
ia no systematic ground for considering one of each pan to belofiG to .i 
certain class 
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portaiu as lieied.tary segicgalion of genes in accounting foi in- 
divulnal diffciences in fluency 

Aiiplying now the approach by oonclation nictlioiK wc find the co- 
ftlicicius in he as indicntcrl iii Table 3 


Couectcd for test attenuation these figures become lespectively 0 78 
.iiul U /(}, indicating again a veiy considciablc twin agieemcnt in 
contiasi to the lack of agiceincnt naturally found in the population 
at l.ugc JJiit heie too the diffeience in favoi of gicatei lesemblanco 
of monozigotics cannot be accepted as mote than an indication, foi 
the (liftciencc is no gicitei than its piobable crroi (0 064). Again, 
if It wciQ trikcn at its face value and employed In the foimula 


2 _ ‘»I- — M , 

I . which expicsses the vaiiancc due to liciedity as a 

■* ' IW 

fiaction of tliat due to cm ironmcnt, wc obtain a value for of 0 179, 
indicating that enviioninent plus a latgei pait than heredity in 
detciiniiiing llucnu' variations uithln the fanulv 


D Analysis or Utsui/rs, with Regard lo Perseveration 

Aftei e\aiiiiiiing the distiibution of intm-twin pait pciscvnation 
diffeieiHi’s, as shown in Figure 2, one is not suipiiscd to find on 
calLiiIation chat the icscinblancc of inonozvgotic twins, as shown 
in the mean diffeience, has no significant difference fiom that 
of diyvgotic tw'ins Indeed, tlic difference of inonozygotics is shghtlv 
gieatei than tli.it of duvgotics, the figuics being as indicated in 
I'ablc 4 

TABLE 4 

“V" IDn-HRiNcPs, Intra-Twin Pair 

Monfi/\gtiliL OMiu = 0 8635 ±0 085 or ±0 088 

Di/VgotiC twins — 06603 ±0048 oi ±0 049 

Tnihviiinals al landoin = 07379 ±0025 or ±0 036 


Theie is no evidence of am lieicditaiy factoi in peiseveration; 
indeed, the dittcicnce, such as it is, is in the wiong directinn foi such 
an influence to be deduced The diffciencc between dizvgotics and 
individuals imicbitcd is also scaicely statistically significant, being 
0 776±0 54 (>i ±0 61 An cYaimnation of the ficqucncv distiibii- 
tKins of mono- and dizvgotic twin diffeiences bv means of chi sqtiaic 
.igain ii'veaK no signiliLaiU diveigente between the two types of 
twins. 

Bv the coiiclatinn appioach, howevei, wc encountci positive evi- 
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FIGURE 2 

UlSTRIDUTIOM OF "F” DlFrESrNCES 
Above for 31 pairs of niuno/ygotic twins 
Middle’ for 53 pnirs of dizygotic ttvins 
Below for 120 individuals taken at random m 60 pain 
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(Icncc that the l.ngei gioiip of twins, at least, shows gieatcr per- 
scvcirition rcscmbhince than exists m the geneial population 

TABLE S 

COKRELAIIO MS. InTRA-TWIN P\1R 

For Mono7yRotic«i r = 0 tOl ± 0 085 
Fot D»/ygotiC3 T = 04(55 ± 0 051 


li Discussion or Anomalies in Rflation to the Twin- 
Study Method 

Iwo unexpected divciKcnccs fiom pievious notions occui in the 
above obscjvations Fust, in contiast to Yule’s painstaking rcscaich 
(lesciihed below, \vc Hnd no hcicdiMry influence in pciscvcration 
Second, tlic distributions of diftcienccs of monozygotic twins, both 
in fluency .md peiscteiation, but paiticularly in the lattei, show 
a small but excessive nuinbci of instances of vciy gieat twin differ- 
ence 1 hese few luglily divcigcnt cases arc alone sufficient to account 
for tile monozygotic twin coiiclntion in pcisevciation being actually 
inferior to tliat of dizygotic twins 

Inspection of the distiibiitions of Figuic 1 alinost suggests a bi- 
modalitv of llie monozygotic gioup distiibution Calculniion, liow- 
cvei, fails to coii/inn this suspicion positively, ciii square having a 
value of 2 865, giving P ^ 0.25 Similaily .1 test foi kuitosis shows 
that one sainple in five fioin a normal distiibution would Imvc ns 
mucli kiiitosis 

Novel tlicless, there is at least a tendency in the appearance of tlic 
(listnbiition diagiam foi monozvgotics to fall into two types, a main 
Eioup aiul a small numbci of nonconfoiinists, which justifies our 
questioning whctliei the calculation of naturc-nurtme latios on the 
.issuiiiption of a uniform monozygotic twin tj'pc is sound. 

In the fiist place, psychoanalysts and clinical psychologists have 
'-uggested a "piotest” icaction by winch one or botli of the twins 
leact away fiom the pcisonalitv type of the companion by reason of 
the need, felt by an individmil conscious of lus mdividuality, to distin- 
guish limisclf emphaticallv from anothci being who resembles him too 
closely Lange’s study (13) of ciiminal twins contains several stiik- 
ing instances of this semi-conscious cxaggciation of whatever slight 
(liltcicnccs liai’c heen hioiiglit into being by the chance influences of 
environment 
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Tlie oppoMHij View, that inonozj'gotic twins accept tlicii icsem- 
blancc and grow to lesemble each othci moic when leaieil m mutual 
contact tlian wlien apait, is, of couisc, the commonly accepted one’ 
von Blacken (1) has sttessed this in legaid to appcaiance, and Gott- 
sclialdt’s recent survey (10) claims the same foi mental tcscmblaiiLCS. 

Tlic piotest reaction may be lare, but it undoubtedly exists, and 
die present wiiteis have obseived in the clinic definite instances in 
wluch the chance development (thiough illness) of ccitain tiaits 
In one twin has foiced upon the othei picciselv opposite oi complc- 
mentiiiy chaiacteiistics 

Possible biological causes of anomalous monozygotic twins have 
also to be consideied, though they me not so convincing.'’ Genciallv 
they could scaicely account foi the diftcieiiccs wc aie considering, 
because they would piobably lead to the twins’ being classified as 
(lizvgotic on ])hvs>ical giounds, fiom the beginning. 

A method of testing the "uigc to divergence" liypothcsis by the 
picsent data suggests itself Most evidence (5, 7, 12, 16) indicates 
that tlieic is a ceitaln stability about the pcrscvciation index of 
every individual — a ccitain level congcnitailj or cnvuonmcntallv 
acquired which has become most natural to him and about which his 
score tends to oscillate with different states of fatigue and emotional 
adjustment. If now the Individual forces himself to abandon that 
particular adjustment m ordci to dcstioy a too closclv sympntlietic 
responsiveness to the pcrscvciation state of the other twin, It is 
leasoiiable to expect that distortion would occui in other features 
of personality stiuctuiallv dependent upon the first 

Now one of the piesent wiiters has observed in casc'. lepoited 
elsewlierc (5, 7) tliat, as judged from a clinical standpoint, increased 
activity of tlic will and increased sttain, which is typically accom- 

®It is considered possible, though extremely raie, foi a t>pe of twin to 
arise midway between mono- and dizygotic forms, clue to tlic feitilizntion 
of a divided ovum by two distinct spermatozoa 

The writers are indebted to Di. L S Penrose foi calling tlieii attention 
to another possibility suggested by Dahlberg {Twin Births and Twins fiom 
an Hereditary Point of View, Stockholm, 1926), namely, that distinctly un- 
like monozygotic twins may be produced by the vertical division, at the 
two or four cell stage of multiplication of an cinbro originally deslinccl to 
produce a strongly asymmetric individual. Right-left nsymmetiy seems to be 
esubhshed at a very early stage of cell division, but thcie remain many 
dimcullies in this notion, one of which is the rniity of such strong asymmetry 
as would lead to the twin differences here undei obscivntion 
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pani^d by i,tductwn of peiscveration inde\, ficqiiently seems to 
im.lt m a diminution of the mdiv, dual’s natu.al su.gcacy and flu- 
i cy o asi^ciation If theic is any tendency foi the individual to 
c pt cmstitutionallv .1 ceitain level of pc.sevcration wc should 
( pcct tl.cicfoic, on this line of leasonmg, that the inciubct of the 

nnlmTr ^ pcseveiation maikedly fiom the moie 

noim.il fiKiiic of his fellow twin would also ncccssaiily distort, 
.imong oihci dungs, his fluency scoie in the same diiection 

fins livpothcsis can icad.ly be put to the test, foi it implies that 
among ident.ca twins and V" .nt.a-tvvin difteiences aie coi- 
ic ated and piobably in a positive sense Conclating and "P" 
diftcicnces of the same twins without legaid to the sign of the 

diftccncc we ohta.n 0342±0109. and, when the sign i. taken into 
account, 0 ]65±0 117 Foi dizygotic twins, cn the othei hand, the 
hgmes ate icspcctivelv 0113±0 092 and --0.052±0.093 Evi- 
dently as oui hypothesis icquiics, the tendency to coiielated divei- 
gcnces is sonietlimg wliicli appears among monozygotic and not 
among cliz;gotic twins, “ though the diveigcncc of "P'' in one diiec- 
tion docs not consistently lesult in a change of "F" in tlie same direc- 
tion It should be pointed out that the actual and "F" scoies 
do not themselves coi relate, eithci for individuals m tlic monozygotic 
pairs (0 14±0 13) oi the dizygotic pairs (0 08±0 09) 

This finding that "P” and "F" diffcicriccs aic coi related among 
monozygotics, the twins who differ most in "P" tending to diftei 
most ill p , supports the infeicnee that some soit of "piotest” le* 
action IS occuiiing stiongly in ceitain instances. As wc have seen 
idiovc, if a few anomalous and higlily divcigent monozygotic twin 
paiis weic omitted, the "P" scoie iccords would show gieatei than 
that found among dizvgotics. In shoit, oui negative lesult with 
icgard to lieicditaiy influences in peisevcration cannot be set in the 
balance to nullify Yule’s positive finding. If accepted, howevei, this 
line of aigumciit implies that the use of monozygotic twins in 
hcicdity studies, on the assumption that the members of each pair 
enjoy the same eiivnonment to the same extent as dizygotics, cannot 
be justified 

Fiiitlicimoif this iiypothesis tliiows a distuibing light on the 


‘It Is \voUliy uf note that the Imtling with these factois stfinds m contrast 
to lilt Kcncrnl iiile pointed out by Tlioindike, that the differences of twins 
in various ciininctcnstics do not positively loteicoriclatc 
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LOiiimoniv accepted facts and thcoiles re^aiding the independence of 
"P" and 'T‘ as geneial factors Foi, if in anv Riven indivulii.il an 
enforced modificatioti of peiseveiation icsults in a conespondniR 
ch.iiiRe m fluency it folloirs that in the gencml population some 
con elation of 'T^' and "F" scoics might be expected It is possible 
that such a coiiclation, of small magnitude, does exist: no exam- 
ination of .1 sufficiently laige sample of the population li.is yet been 
IHibhshed -vviiicli would enable one to judge whether the small coi re- 
lations sometimes found between "P" and "F" aic significant ^ Hut 
since the coiiclation is ceitaiiilj' not of appreciable size we must 
conclude that tliis cooidinatcd cbanire of "P" and "F'' is siifficientlv 
rare, at least in the maikcd foim observed iii identical twins, to be 
swamped bv otiiei enviionmcntal and hcicditaiv influences deter- 
mmlnR the vaiiance of "P" and "F”, or that it occiiis with equal 
ficquciKV m consonant and opposed directions 

F Summary of Conclusions 

1 In "fluency of association" ("F" factor) members of twin 
pairs show greatei similarity than is found among pairs of the Rcn- 
cial population taken at laiidom. In "perseveration'’ ('T" factni) 
tlie resciTiblance of twins is less maikcd, owing to tlicie being no 
significant resemblance in the identical twins (monozygotic) gioiip^ 

2 In "fluency of association" both the mean intia-twm differ- 
ences and the correlation coefficients agiee in showing slightly gi eater 
icsemblance of monozygotic than dizigotic (fiateinal oi unlike) 
twins of the same sex Calculations on the basis of these figuies show 
that environment is about eight times as efficacious as hciedity in 
the production of the mean diftcienccs between childien of tlie same 
family and five times as important in accounting foi vaiiance within 
the family These concliisioris legaiding raav picsiimahlv be 


'The correlation repeatedly found is small <ind neganve 
“For the benefit of non-technical readers consklennR first these concliisinnK 
apart from the main atlicle, some definition of these tcims is dcsiialilc 
Dizygotic twins develop from hvo distinct feiulired ova The iiulividuah 
resemble each other no more than ordinary Inothcis and sislers and aie 
therefore sometimes called "fiatei-njl” twins They may he of likt or 
unlike sex Monozygotic twins arise from the splitting of a single fertilized 
ovum into two dells which proceed to develop independently They aie 
rarer than di/ygotie twins, are of the same sex and rcsemhlc each other 
so closely that they are also called "identical" twins 
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earned ovei directly to "C‘" oi suigcncy'^ of tempciainent, since it 
would seem likely that the incompleteness of correlation between "'F" ' 
and C IS due only to functional fluctuation. 

IntidciUallv this discovery of the importance of environment in 
dctcimimng the individual’s "F"* endowment lends support to the 
first of the two hypotheses suggested clscvvlicie, regarding the natuic 
of fluency (or singcncy), namely, that it is a function of inhibition 
(actually of deficiency of inhibition), lathei than of energy endow- 
ment (5, 7). 

3 Iheie is no diieci evidence in the above results that peistv- 
eiation is anything but a function of the individual’s p.ist evperience 
and enviioninent Since this conclusion contradicts the trend of 
some pievioiis indiicct evidence by one of the present writers (5) 
<ind Rangachni (16) anti the direct evidence of Yule’s icicarcii (21 ), 
the conflicting evidence requires further examination rind extension 
The presence of significant mean pcrseveiation diffcicnces between 
lihvsically distinguisluablc races in tlie same cultuic (5, 16) could, 
if nccessciij’, be explained h\ less simple hypotlicscs than heieditary 
c.nisaLion, notably by connecting the difitcicncc witli environmental 
difleieiices of social status oi subtle tiaditional influences. On tlic 
othet hand, Yule’s conclusion could be doubted because no positive 
evidence uf hcicditaiy differences appeared wlien he: perseveration 
tests were scoicd in the usual w.n, as hcic But it seems more rea- 
sonable to look foi influences m our own icscarch which might be 
sciceiiing the influence of licicditv. Stich an influence is described 
abo\c 

4 Among monoxygotic, but not among dizvgotic twins, the pairs 
which differ luoiit in pci scvci ation also tend to diftcr most m fluency 
of association This is compatible with the assumption of a specific 
divcigent “piotcst” leaction of identical twins to the unusual en- 
viionmeiit of then idcnticalitj' If "piotest" is substantiated, even 
as a 1 datively rare occurrence among identical twins, it vitiates twin 
comp.iiison technique in mental heredity study, for the greatci 
ens iioiimcntnl divcigcntc »f munozvgotic twins hides to an indefinite 
extent the effectiveness of heieditv. Even when these aberrant spe- 
cial “piotest” cases aic eliminated, lioxvevci, licicditv does not have 
as gloat an influence as cnviionment in dctcimimng either persev- 
eiatioii ()i fliieiicv status 


’Foi .1 desciiptiDii of ptrsc> ciation, fluency nn<l suigcncj, as general 
(cinpciamcnt factnis, see (8) 
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Thcie iifive leceiitly Appealed a numbci of studies (2, 3, 4, 5, 7, 8) 
tiom the Univeisity of Iowa purporting to indicate a gain in IQ 
when the child is placed in vaiving stimulating cnviioninents* nuiseiy 
school, adoptive homes, and so on Coiiveisely, these studies have 
indicated that chilclien who aie in a noii-stimuIating envnonment 
(then own homes, or a pool oiphanagc) axe reduced to the level 
of the feebleminded. Simpson (1) in a icccnt ciitical analysis of 
tlicbc studies has concluded that these icsults arc laigcly, if not 
entiicly, due to “the pitiable inadequacy and sluftiness of the statis- 
tical analysis, and of the uttci lack of dependable evidence in support 
of the glamorous chums which aic made ” 

The validity of the Iowa claims aic iinpoitant to child-placing 
agencies If tlicse claims aic coricct, they should have an impoitant 
influence on cliild placement policies, as well as on the educational 
pioccduies of school systems It, on the othei hand, these claims 
aie not substantiated by othci mvcsiigatois, tins information should 
be published befoic unwise foster home placements are made on the 
stiength of the Iowa claims. 

As a pait of a compichensive study of dependent cliildren placed 
in foster homes by tlic Children’s Service League, the child placing 
agency in Sangamon County, we have been inteicsted in the mental 
development, as indicated by Stanfoid-Bmct IQ, of these cluldien 
in tlieir own homes piior to placement, and development aftei place- 
ment in foster homes 

All of these childicn came ftoin economically undcipnvilegecl 
homes Thej' liave been declaied dependent by the Juvenile Couit, 
ffuaidianship transfciicd to the Children’s Seivice League, and placed 
m foster homes selected and supcxviscd by the Childicn’s Service 

•“Received in the Editorial Olhcc on May 20, 1939 

'Read at the Symposium on the Constancy of the IQ at the 14th Annual 
Meeting of the Miihvestein Psychological Association, Lincoln, Nebiaska, 
May 6, 1939. 
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League - TJie age at which they h.wc been placed lias not been 
affected by any factoi othei than need. Wlien the patents died, 
deseited, oi weic declaied incompetent, all of the cliildien undci 
16 veais wete cledaied dependent, and placement and siipeivision 
undei taken by the Childicn’s Seivice League 
The liomcs /torn which these cliildieri came wcie of a vciy low 
economic level In addition, many social factoi s combined to make 
these homes undesirable enviionments The patents weic, in many 
cases, emotionally unstable, alcoholic, iriesponsible, delinquent, un- 
conccincd about rcgulai school attendance foi the cliildien, unedu- 
cated, and, in geneial, unaware of oi iiniesponsivc to those duties 
which we noimally considei to belong to paienthood 
A landom sampling of 15 tiuc homes shosvs extreme povettv in 
cvciy case; eight of the paicnts aic mentally defective, as well as a 
nuinbei of the collateral relatives; eight wcic sexually clegcnciatc 
and foui weic known to be vencreally diseased, in three instances, 
the fatliGi had had incestuous relations with his daughtcis; six of 
the parents were insane and in state hospitals and, in addition, at 
least two of the immediate relatives weic also insane, four of the 
paients wcic alcoholic, foui wcie dead, three had deserted tlieir 
families. 

Thcie were 184 chtldtcn in the group which wc have suuhcd 
The motheis of 68 of these cliildien are definitelv meiitnlly defective 
(median 70, 49 0) and me all confined in state institutions^ The 
mothers of 57 children aie apparently nonnal b\ social ciiteiia, but 
have not been examined The othei 59 cliildien were selected foi 
study without icgard to the mental condition of the parents 
The IQ rcpoitcd is the 1916 Stanfoid-Binct in evciy case but 
one, where the Kiililman revision was used Cliildien 12 oi ovei 
weie generally examined bcfoie placement in a foster home but aftci 
dependency had been established Childicn under tliiee or foui weic 
generallv not examined foi one oi two vcais Almost all the othei 
children were examined shoitly after placement 
Skecls and Fillmoie (4) have previously indicated ,l negative lela- 
tion between the length of time a child spends in his own econom- 


^hese foster lioine^ nic for the most part boarding homes There are 
a few fiec homes but no adoptive homes 

*A more detailed discussion of the mental development of this aioiin 
will appear soon (6) * 
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ically undeipiivilcged home and the IQ. Our oun data foi the 184 
childien sho^v an almost identical trend, altliougli the deciease m 
IQ from childicn placed before three to children placed after 12 is 
somewhat sliaipei Table 1 shows a piogiessive decline in median 

TABLE I 

Acr j\T PLACLMFNf AWD BlNET !Q 

Cliildren of Children Children of All 

fcchleminded with normal childien 

motheis two tests mothcis 

median median 

Age at Md Md Md Md 

Placement N IQ N IQ N IQ N IQ 

0- 2 12 100 5 6 102 5 IS 99 9 27 100 3 

3- S 19 83 7 20 8+5 29 90 6 48 87 1 

6- 8 12 74 6 18 88 3 36 90 1 48 82 3 

9-11 9 71 5 8 88 7 22 91 8 31 81 6 

12-15 16 53 1 7 792 11 80 7 30 66,9 

Total 68 59 116 184 

IQ from 100 3 foi clnldien placed m fostci homes befoic three to 
66 9 foi cliildicn placed after 12 

Simihu results were obtained when wc considcied the 68 children 
of mentally deficient mothcis, the median IQ falls from 100 5 for 
children placed before three to 53 1 for those placed aftei 12 
The same ticnd is evident in the median IQ’s of tlie 116 othei 
children; thcic is a piogrcssivc decieasc m median IQ from 99.9 foi 
childien placed befoie three to 80 7 foi childicn placed after 12 
Fifty-nine of these childicn have been reexamined since placement 
in the fostci homes. Tlicie is no significant difference between these 
ciiildicn and the gioup as a whole The median IQ of the childicn 
placed before thiee was 102 5, and there is a deciease to a median 
IQ of 79 2 foi those placed aftei 12 

The fostci homes in which these childicn have been placed aie 
definitelv supcnoi to then own homes and, in general, aic average 
or supeiioi licimes in the community^ They aic, in the fiist place, 
economically stable; theie is no mental deficiency or instability so 
fai as wc aie able to discover, in most cascN both parents are in 

‘llns IS the siibjcclnc cstimale of ihe tiained social workers on the 
stair of the Chihlicn’s Servict LeaRuc based upon their familiarity with 
the homes in the community 
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the home, though OLca«;.onally fi widow and a grown son .ue used, 
so far as investigation can detcimme, theie is no immoiality, alco ho 
bin 01 othci social de/iciencv m the fostet famiU Hicv aic held in 

good icpntc bv the., ne.ghbois The ch.ldien arc given icgulai 

medical and dental attention by the agcticy, aic wc I fed, dothed, 

and housed, and attend school icgulaily. If intel igcncc can be 

developed or impiovcd by stimulating cnviionmcntal situations, .is 
Wellman suggests (7), we believe that it should ocuii in this situ- 
ation, aftci placement in this supciioi enviioniuent And, as mc.isuietl 
by the Ilinct IQ, it does 

Thcic IS a median gam of 5 1 points foi the gioup as a whole 
(sec Tabic 2). Cluldien placed aftci 12 made die gicatcst gam 


TABLE 2 

Act AT PLXCCMPNT AND GaIN 


Age at 
pinceincnt 

Nuinbei 

First 

median 

IQ 

Second 

median 

IQ 

Gun 

0- 2 

6 

102$ 

ms 

70 

3- S 

20 

84$ 

89 6 

5 1 

6- 8 

18 

88 3 

88 1 

— 2 

9-11 

3 

88.7 

92 2 

3 5 

12 15 

7 

79 2 

89 2 

10 f) 


59 

88 6 

93 7 

5 I 


(9 0 points) Childien placed bcfoic three made the second laigest 
gain (7 0 points) Children placed bchvecn tliiec .and five, and nine 
and eleven, made smaller gains (5 1 and 3 5 points respectively) , 
but the cliildicii placed between six and eight showed a slight loss 
(,2 points) 

We may considci the change m IQ in i elation to the level on 
the first test, as shown in Table 3 Grouping the children on the 
basis of the first examination, we have six who .ue below 70; 29 


TABLE 3 

IviTiAL Level and Amount or Gain 


ClassidcatiDii 

Numbci 

First 

IQ 

Second 

IQ 

G.un 

Below 70 

6 

63 0 

63 5 

5 

70-89 

29 

30 2 

87 7 

7 5 

90 and above 

24 

lOS t 

108 1 

3 0 
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l)ct\veen 70 aiul 89, and 24 who aie 90 oi above On the second 
test, aftci placement in a fostci home, those who woie below 70 on 
the fiist test have made an avciage gain of 5 points, those who weie 
between 70 and 89 have gained on the avciage, 7 5 points, and those 
who were 90 oi above on the hist test gamed an aveiagc of 3 0 points 
Table 4 piesenfs the data soinenhat dcftcieiith. On the /list test, 


TABLE + 

Cr \asincATioN ON Firsi ano Second Tfst 


Classification 

on 

fust test 

Defective 

Classification on second test 

Dull Average Supenoi 

Total 

Defective 

4 

2 



6 

Dull 

2 

17 

10 


29 

Average 


+ 

14 

5 

23 

Supeiioi 




1 

I 

Total 

6 

2J 

24 

C 

59 

SIX thilcircn 

aic classified as 

defective- 

— below 70 IQ On 

letest, 


tom of these me still defective, but two have gained eiioiigh to be 
classed as dull (9 and 11 points lespcctivclv) Twcntv-ninc childien 
wcic classed as dull on the first test, but, on the second cvamination, 
two have lost enough (19 and 5) to be classed as defective, and 10 
aic now classed as avciage Of the 23 children who Aveie fust classed 
as average, foui aie now dull, 14 average, and five supcuoi The 
only cliild who was classed as supcuoi on the first examination is 
still supenoi and has gamed 14 points In IQ 
Wc have also considcied tlie lelation between biith oidei and the 
beliavioi of the IQ (Table 5) Wc classified oui cliildien into thice 


TABLE S 

Birth Order and Binet IQ 


Siblinil 

order 

Nuinlici 

Median 

age 

Fust 

median 

IQ 

Second 

median 

w 

Gain 

Oldest 

15 

92 

86 6 

94 9 

8 3 

Middle 

34 

SO 

87 7 

89 6 

1 9 

Youngest 

10 

7 + 

91 5 

96 5 

5 I 


groups, oldest and only child, middle, and youngest child. As we 
would expect from the previous analysis of the data, the voiingcst 






5+ 


TOURN\r. OI- OiNI'lIC I'S^ClIOl.OfA’ 


child l 1 .l^ the highest median IQ (91 5), tl»c mklcllc child is nevt 
(87 7), ,inc] oldest child ts the lowest (86 6) These diltcrcnces are 
not signific.int 

On the reexamination, the middle child made the smallest gam 
(I 9); t)ie \aiineest child gained moic than twice }is much (S 1), 
and tlie oldest cJilld gained more than foui times as miic.h (S3) .i' 
the middle child 

We mar summanyc the lesults »{ this studs Inictlv. 

1 We liave iound a direct, nccativc iclaiion hetsveen the length 
of time n child spends in an ccnnoinicallv undeipiivilcgcd home find 
the Hinct IQ. When the home it. paiticulailv deficient, as in the 
case tvhcic the mothci is mentally deficient, this rrlntmnsliip is even 
more mailced 

2 Wlicn placed in fostci homes supciioi to then own lintnc*, 
the gionp, as a wliolc, has gamed 5 I points Childicn plact'i! aftLi 
12 and befoic thicc made the lalge^t gams. 

3 Childicn who wcic defective on the fiist examination tend 
to iciaain defective, the dull chlldven made I.\igc g.iins and the 
avcr.ige childicn gamed consistcntlv, but in .i lesser dcgiee 

4 When considcicd m iclation to biirli oidcr, tlie oldest and 
youngest childicn made the gieatcsl gains, the middle child gaining 
only slightly 

5 Tlie data indicate that the IQ of tlic child is cliicclly affected 
by environmental conditions, it is dcpicsscd hv infciioi oi limited 
environmental stimnhtion, and incieascs when tlw clidd is plated in 
a supenoi enviioiiment 

There aic several limitations to the present studv, and we helicvr 
these should be furtliei investigated. 

1. The interval between tests should be important, if children 
gain as a result of placement in the foster home. Our eases .uc ton 
few to permit thorougJi investigation of this aspect of the pioblcm 
For the piesent, we can only sav that the test-ietcit inteival for 
the group shows no relation to gam on letest (/= 02). We sliould 
like to know the effect of varied intciv.ils between tests, fot childicn 
placed in fostei homes at the same age. 

2 We should like to know the effect of vaiied intcivals lietwecn 
tests for diildreii of the same iiiitifll level of IQ. 

3. The effect of diflctcnt placement ages foi childicn of the 
-.ame initial IQ level should be invcstig.iteil 
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4 Wc need to study more cftrcfiilly the level of tJie tobter home, 
the discicpancy between tins level and that of the tiue home, and 
die icLuioiisliip between these factors and those alreiidy studied 

5 We should know whether the sibling order in the true home 
IS maintained in the fostci liomc and, if it is not maintained, the 
iclationship this lias to rncntal development 
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STUDIES IN ANIMISM III ANIMISM IN FEEBLE- 
MINDED SUBJECTS** 

Dcpaitiitents of Psychology, University of Nebiaska aiul Uinvcisily of 
I ir/inntr, and the loioa Child IPelfait Rcsenich Staiton 


Roger W Russell, Wayne Dennis, and F Elton Ash 


A Introduction 

Russel] and Dennis (3) have described a standaiclTzcd pioceduic 
winch makes it possible to classify clnldicn into the foin stages of 
animism outlined by Piaget (1) and, by so doing, permits an objec- 
tive study of the development of animism. 

The senioi author (2) has investigated the developmental coiiise 
of ,inimlsm in a gioup of 774 noimal children and obtained lesults 
that 111 geneial coiioboiatc Pi.^ct’s analysis These subjects were 
divisible into three groups — uiban, subuiban and im.\l — so selected 
because of the belief that the development of animism miglit be 
mfliienced by cxpejiencc with or acquaintance with natural phenom- 
ena. In this icgard one would expect the suburban childien to liave 
moie contact with nature than the uiban childien and the luial chil- 
dien more than either of the othci two gioups. Coinpaiable mental 
and chronological age levels weie studied and the fact that theie were 
no significant diffciences m the development of animism between the 
tliiee fiioups and that whcic the difteicnccs did appioacii significance 
they favored the urban gioup over the subuiban and uiral gioups 
indicate tliat this paiticul.ii type of cxpeiiciicc is not an innuencing 
factor 

The present experiment is concerned in a still difletent inannei 
witli tile studr of the effects of expeiience on the development of 
animism Feeble-minded subjects have been selected for examination, 
since, by comparing these subjects with noimal childien of the same 
mental age, it will be posable to study the influence of additional 
yeais of cxpciicnce on the manitcstations of animism when mental 
age IS iield const, nnt 


^Received ir the Editoiinl Oflfice on May 27, 1939 
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B. SuBjFcrs^ 

Four liiintlrcd and tliiity feeblc-iniiulcd sub|ects ueie examined 
(luring the progress of the cxpciiment. Two hunched and fifty-five 
of these wcie patients at the Lynchburg State Colour in Viigitii.ii 
and the other 175 resided at the Wientham State Suhnol for the 
Feeble-Minded in Massachusetts The Vligima giou|\ ulnch we 
sliall refer to as the "Z," group, ranged in mental ngc fioni 2 yeais 
11 months to 11 years 7 moiiths and in cluonologicnl age fiom 8 
years 0 months to 64- years 10 months The fl'Xass.ichuscLts gimip, 
licieaftcr spoken of as the "W” gioup, ranged in appioximatcly equal 
nuTfihcrs at each age level from a mcirtal age of four through a 
mental age of ten and were all within a chronological age langc of 
from 7 years 2 months to 20 years 10 months. 

Some of the "V' group subjects and most of tlic group 
attended special classes and secured as much educational tiaining as 
tlieii ability wai mated, and all but the most severely liaiidicapped 
liad occupational duties to perform. The amount of nine tlint the 
subjects had lived at tlic institutions varied considcubly, some h.iving 
spent a great amount of then lives there ami others h.wrng been 
recently admitted. 

The subjects had all been cx-imincd by the staff psychologists soon 
after admission to the institutions Since tlrcsc tests, iiulividiuil 
Stanford-Ilinets, had been given over a pciiod of scvoial years it \\as 
necessary to obtain the mental age of each subject at the tunc of 
oui examination This was accomplished by converting the usual 
foirn of the equation for deriving the Intelligence Quotient to the 
form 

ma=^iqxg.i 

Thus, knowing the Intelligence Quotient of the subject at tlic time 
of intelligence testing and the chronolt^ical ngc of the subject at 
the time of examination for stage of animistic concept, it was possible 
to ohtam liis mental age at the time of ouv qtitstiomug. Tins pro- 

^The writers wish to acknowledge the assistance rendered hj Di G 
B. Arnold, Superintendent of the Lynchburg State Coloiij foi Epileptics 
and Feeble-Minded, Dr. W. S. Raymond, SupcimtcndciU of the Wrciulinm 
State School for the Feeble-Minded, nnil the othci nicnilicr>i nf the staff 
at these two institutions for theii valuable assistance dm mg the follectioir 
of the data. Particulai thanVs arc due Me John N lJuch ami Miss Ruth 
Proiity, psychologists at the two insUtutiona rcspcclKel), foi tlic use of 
their intelligence test results. 
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Lcciure is basctl upon two assumptions, foi which tlieie is coiisnJeiahle 
evidence Fust, iL is necessaiy to assume that the Intelligence Quo- 
tient IS rchitwcly constant in the feeble-minded, and, second, a basal 
chronological age of 14 is taken foi all subjects 14 oi above ^ 

The "L" group subjects wcie divided into two gioups on the basis 
of chionological age, the gioup (IJO subjects) being below 

21 yeais of age and Gioup '‘L-2” (125 subjects) being 21 oi above 
This was done in oidei to compaic the "L-\" gioup with the "ly" 
gioup, all of whom wcie below 21 ycais in cluonological age 
The method described by Russell and Deiuus (3) and employed 
in the study of noimal cluldien was used thioughont tins icse.\ich 

C Results 

1 Glassification into Staffes 

Of the 430 toeble-nimdcd subjects examined oiilj fise h.ui sjs- 
tematic distinctions between the animate and tlie inanimate which 
svcie not m accoid Mitli any of the foui stages This means that of 
the subjects othci than tliosc in the No Concept gioup, of w’hich 
thcic weie 98, 98.5 per cent of the tecblc*minded wcie chissifiablt* 
into the designated stages of aniinisin 

2 Cotielation of Staffs with Mental Age 

The coefficients of Mean Squaic Contingency foi the icl.Uionships 
between mental age and the stage for the three fccblc-niinded gioup'^ 
and the combined noimal gioup aie given m Table 1. 

TABLE I 

COEIFICIENTS or MEAN SQUARE CONTINCBNCV TOR THE Rct ITIONSIIIP DtTWHEN 

MH AND Stage 


Group " 0 “ 

"ir‘ 0 71 

"L-l” 0.62 

'*1-2” 0 61 


Combined normal 0S9 


The fact that the coefficient which was obtained foi the "fF” 
gioup IS highei than that which cliaiacteiizcd the othci gioups is 
probably due to the fact that theic were moie cases at tlie lowci 
mental age levels in Gioup "W" This group was selected so as to 

^Subjects who luid been tested at ages beyond 14 yeais icqiuied no iicat- 
nieiU of their M I scores These coinpiised a laigc numbei of the siibjecta 
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coiiLjiiii rippioxiinELteiv 25 cases .it each niciita! age level ftoin foiii 
to ten, wtieicas tlie othci groups contained rtlativeh few c.i>c-, below 
tbe six ycai mental sgc level. 

Consideiing the fact th.it the aminism examination is a rcl.itiveli' 
short piocerline, often talon/; no more than five iniiuites, llic couc- 
ktiQiis between Stagt and mental .igc aic siupusmglv high Ncvei- 
thcless, they aie not high enough to pciniit .itciii.ite huIivuIimI pic- 
diction of Stage fiom mental age oi of mental age fioin Stage 

3 Coi)il>flHSOH of Feehli'-AJnulal and Xoiniiil Siibjerfi 

Foi coinpanson with tne noiin.il tJiildicii tlicic aic sunicicnt sub- 
ject- to waiiant ticatment m tcinis ot pcicciiugcs only for nwnt.il 
age? 6° to 9^' inclusive 'I'hi- intciv.il incUuk'. 66 iici cent r»f all 
the cases 

Figiiie 1 shoM's the piogrcssion of st.igc with menial age foi tin* 




FIGURli I 

and 8^-9^* mental age mtewals At the \mingei menv-al .ige 
level the feeble-inmdcd and noimal gioups aic essentially similar, 
There aic mote feeble-minded at the No Concept level, the Ciitical 
Ratio for the difference between the gioups being 2 01, but, con- 
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vcisely, thclc are moie noimals .at the Stage 1 level, the Critical 
Ratio of the cliffeience being 2 50 At the Stage 2, 3, and 4 levels 
and in the Special Concept group both feeble-minded and noinial 
subjects aie equally distiibutcd 

Significant diffeiences appear at the 8®-9^^ mental age inteival and 
favor the feeble-minded group as more advanced in animistic concept. 
At this intcival theie are moie normal than feeble-minded subjects 
at the Stage 1 level and more feeble-minded than noimals at the 
Stage 4 level, the Ciitical Ratios of these diffeicnccs being 4 26 and 
5 57 respectivelj' 

4 Effects of Advanced Chonological Age 

In ordei to determine the effects of the added years of cxpeiicnce 
of the feeble-minded subjects, compaiisons weic made at mental age 
levels of and 8®-9” between the fccble-miiulcd subjects under 
21 years chronological age and those 21 or above. 

Figure 2 shows tlie piogicssion of stages foi tiicse gioups It is 
immediately apiiaicnt that the subjects 21 vcais oi above in chron- 
ological age aie more advanced than tliosc under 21. Tlic Critical 


100 p w A • ^- 7 “ 


78 


0 Under 21 yre« 0 A 
• Over 21 yre. 0 A 




FIGURE 2 
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Ratios foi the (hftcieiKe- at the 6"-7'‘ mcnul a{ic uiten'al at the 
Stage 1, Stage 2, Stage 3, and Stage 4 levels aie 3 95) 1.51, I 69, 
anti 133 le'pcctivelv and at the 8‘*-9'' mental age inleiiMl at tlie 
Stage 1, Stage 3, anti Stage 4 levels, 3 36, 1 62, and 1 68 icsiiec- 
tivcly. 

The diftcienccs between the two gioups of subjetN nntici 2i 
of chionologicnl age, the “Z-l” and the ‘‘ir" gionps, weie in no 
instance reliable 

D SuMM\R\ ANu Discussion 

The data hcic picsented show cleat Ij' that subjects who have been 
at a given mental age foi sevctal jcais aic mote advanced in icgaid 
to then concepts of animation than childicn who have just leacliod 
the same mental level. It has also been shown that the olclei feeble- 
minded subjects, who have been at a given mental ago foi a con- 
siderable pciiod of time, aic moic advanced m the animistic scale 
than are the vounget feeble-minded subjects. In othci w'oids, tlicsp 
appioachcs have uulicatcd that with subjects of tlic mental levels 
heic dealt with, age is a vaiinblc which affects tlie development of 
ideas when mental age is held constant by an appiojui.itp selection 
of cases. 

It may be suggested as an alternative explanation of tlie advance- 
ment of the fccblc-tnmdcd subjects that they live in a tuial enviion- 
meat The Wicntiiam and the Lynchbiiig colonics aic f.iim colonics, 
and nearly all mcmbeis paiticipatc in faim acilvitics. In this connee- 
tion, attention must be called to the fact that one of oiii noinial 
groups also was decidedly ruial in cbnrnctci Since no dilfcrcnccs 
were found between nomial lural and urban gioups tlie difleiences 
between the imal noimal group and the fcebic-miiulcd subjects is 
as great as the diftcienccs between the combined noimal gioups and 
the feeble-minded This consideration shows that an explanation of 
terms of ruial enviionmmt is not tenable 

We would suggest that added veais of experience affect the con- 
cepts of the institutional subject by pioviding a gicatci likelihood 
that tlic subject will notice charactcnstics of objects wliicli Iiave 
previously escaped liis attention, and by pioviding increased opiioi- 
tunltics to hcai and to assimilate adult caiiccpts. Tins statement, 
howcvei, must be taken ns a suggestion and not as a conclusion. 
In no sense can it be said that wc have obseivcd the processes by 
which an oldei subject acquiies more matme ideas, 
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Thus ftii have dwelt upon the positive lole plaved by age or 
experience in the development of animistic concepts, but om data also 
show the gicat limitation ixhicli mental age places upon tlie effective- 
ness of expciience Our figures have compaicd the feeble-minded 
subjects with childien of the same mental age If, on the otliei hand, 
we compaie feeble-minded adults with noiinal adults we see how 
lehitivelv ineftectivc is expcucncc when the mental level is low 
Studies in piogiess sliow that piacticallv all adults of average 
intelligence aie in Stage 4 In contiast to this, the adult feeble- 
minded subjects of mental age 6*-7‘‘ aic in Stage 4 in only 22 pci 
cent of the cases, and those of the level are in Stage 4 in only 
43 pci cent of the cases. The comparable figures foi noimal childicn 
aie 13 per cent and 6 per cent (2) While the compailson between 
the fccble-niiiidcd adults and the noimal childien of the correspond- 
ing mental age shows the feeble-minded to be moic advanced than 
the childien, it must be borne in mind that m rcgaid to their ideas 
of animation tiic fceblc-niindcd adults aic nearci (o the childien 
than they arc to the adults. 
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THE RELATIONSHIP OF IQ TO HEIGHT AND 
WEIGHT FROM THREE TO FIVE YEARS 

Devdopmcnlal Health hnjmtj, Labointoiy of Anatamy, U'csietn Resetve 

Uttivei Illy 


Evbi>yn Katz^ 


A The Problk.m 

I'he piesciit investigation is an attempt to dcteimmc the lelation- 
ship at the pieschool level ot height aiul weight to intelligence as 
mcasuicd bj' the Statitoid-Binet test Specifically, the pioblcm le- 
solvcs Itself into two questions’ (it) Wlut is the coiiclation of height 
and weight with IQ duiing the pciiod fiom thice to five ycnis? 
(h) If childien of these ages aic divided into "vciy supeiior," 
"superioi,” and “aveiaKe" gioups on the basis of IQ, will the gioups 
show difteieiiccb in height and weight’ 

Beginning ^\lth Poitei’s investigation in 1892, inimcious attempts 
have been made to estimate the degree of lelationship that exists 
between mental and physical tiaits. The majority of these studies 
can be cnticized eithei because ol inadequate statistical tieatment, 
laclc of a satibfactoiv ciitcrion of intelligence, oi failuie to contiol 
such factors as age, sex, race, and socio-economic status A com- 
pichetisive and critical levicw of the literatuic m this field up to 
1930 IS given in Pateison’s Physique and Intellect (7). Pateison 
concludes that the gencial trend is toward a small positive con ela- 
tion between mental and physical tiaits Jones, m two subsequent 
icviews (5, 6), surveys the litciatuic up to 1936 and aiiives at 
substantiallv tlic same conclusion Pateison noted a dearth of evi- 
dence on the lelationship between physical and mental tiaits below 
school age Moiem'ci, the situation has not mateiially changed 


■’Recommended foi piiblication by Oi TheoUoie T Zuck, niul received 
in the Editorial Office on June 6, 1939 
^Thc writer wulics to ackno» ledf’e hci indebtedness to Di, L Dewey 
Andeison foi many valuable siiRt;eslions dining tlic course of the study, 
to the late Di T Wingate Todd foi making the pliysica] recoids available, 
and to the staff mcnibcis lesponsiblc for collecting the physical and psycho- 
logical data 
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since 1930 Only two studies whicli .itt.itk the pioMoin Rt the pic- 
school level iiRve come to the wiitei's attention 

Bayley (1 ) lepoits a study of appioximatcly 50 cliildren wlio wcic 
obscived at icKulni inteivals up to six yciirs of auc None of the 
phjsical measuicinents showed any signifitant lel.itioiiship to the 
psychological ineasui cments 

Honzilc and Jones (4) ohtiimed mental and antluoiMmu'tiie ine.i-.- 
uicments on 127 boys and 125 gi’ils between the ages of 21 months 
and 7 j'cais, compiising a lepiesentativc sampling of the population 
of Beikelej', California They used the California Picschool Mental 
Scale thiough five ycais and the Stanfoid-llmet at siv anti seven 
yeais The couelatioih of height and mental test scoies langcd fiom 
.07 nt three rears to 21 at seven ycais foi giils, and fioin .02 at 
three vcais to 18 at seven \cais foi hots Foi weight and mental 
test scoies, the coirclations ovci this same penod i.ingcil fioin — 04 to 
.12 foi gills, and fiom — 09 to 20 foi hoys. 

It i^ icasonablc to assume that the ncaith of m.itcn.il on tlic 
older ns compaied with tlic youngei ages is not an indicatioii of the 
iclativc significance of the piohlcm at (he tuo peiioils 'Die period 
below six j'cais would appeal to be an impoit.int one to investigate 
whenevci tlic pioblem is tliat of dctcnnining lelaHonsliiji-, between 
difteieiit phases of development. Tt is jKissihh* that dining these 
years, when growth is piogicssmg at a lapid rate, the lel.itionsliip 
between traits is dilfcicrit from that found duiing iiciiods of slowci 
growth. Theic is ceitainly no justification foi nssimung that the 
slight cdiiclations between mental and physical liaits fmnul .ihovc 
SIX yeais would imply a stmilai iclationslup below si\. One inii\’ 
conclude, then, that the small amoimt of mateual on the picschnol 
ycais IS not due to the iinimpoitance of the piolilem but latlici to 
the inaccessibility of subjects The longitudinal iccouls of physic.il 
and mcnt.il growth collected by the Dcvclopnicnt.il Health Intiuiiv 
make possible coiUiibutions to this field of mvcstigatuiu U is hoped 
that the study may be continued as data aic collcctcil on tiu'sc cliiidicn 
at Intel ages 


Jl Tiil nil iiiou 

The chililicn used in this study aic 112 lio\s and 117 giils fiom 
the longitudin.il growili piogiam of the Dcvclopmcnt.il Tfe.tlth In- 
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quay Eiuollmcat; on the senes is accomplished thiough the peJia- 
tiician, who leconimends a child foi observation only if he is fice 
fiom gioss physical anti mental defect As one might expect whcic 
voliintaiv coopei.ition of paicnt and pcdiatucian is tlie basis foi 
selection, the subjects ,ue drawn piimaiily fiom the upper socio- 
economic gioups in the community In lacial backgicnind the cliil- 
dicii aie, with few exceptions, of Ameiican-boiii paiciits of Noith 
Euiopcan stock 

The piogiam of the Inquiiy involves periodic measuiemcnt of 
the child at thiec-month intcivals tliiiiiig the first \eai, serai-annu- 
ally fiOm one to five vcais, and annually aftei live years Eacli 
child IS examined as ncai as possible to liis biitlidatc .incl to the exact 
three- 01 six-mcuth iiUcival between. In piactically all instances 
cxciinlnations arc made witliin a pciiod of two weeks bcfoic oi aftei 
the exact biithdatc Foi the present investigation, children weic 
selected who had had icgular examinations at six-montli inteivals 
fiom three to five yeais inclusive In .\ few instances, hnwevei, one 
01 moie complete examinations wcie missed 

This study was limited to the thiee- to fivc-veai-old childien foi 
two main icasons Fust, theie was a laigc gioup ot children who 
had leccived legulai physical and mental examinations at these ages 
Secondly, the old foim of the Stanfoui-Binct test had been used 
consistently dining this pciiod I'hc study was cut oft at three ycais 
since below' that age a Ihnet IQ is not a satisfactoiv measiiie of 
mental status, it was impossible to continue tiic stiulv bevond five 
veais because a laige piojwition of the children liad not yet leached 
their sixth biithdav 

Among othci measuies the following data weie available foi 
each child at each age studied Stanfoid-Hinet 7 ( 7 , lieight in niilli- 
mcteis, weight in pounds 

The ps5'chological examinations wcic administeicd by experienced 
examineis, all of whom had had giaduatc woik in psychology as 
well as testing experience. The plnsical measmements weie made 
cithei by a physician oi iindci the supeivisioii of a physician on the 
Inquiiv staff 

Two gcncial technuiucs were used in analyzing the data, the 
coiielational teclinique and the group-diltercncc appioach The fiist 
method involved obtaining Loiielations between height and IQ and 
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weight and IQ toi eaeli se’< .it uilIi ukc Suite ihi^ is the usual 
method of sUidj’ing relationship, it pcmiits conipAUsniis between the 
icsults of the picsent study and those ot othci invesUg.itnis. How- 
ever, It lias the i]isa(lvant.iec of icquiiing the use of eveiy psvHio- 
logic.al test icsiilt obtained on tlic cliild It is not uncnminiiii lo 
find, especially in veiv voting cliildicn, one oi two list sunes whitli 
can in no sense be leg.tided as lepiesciitativc of the child’s abilltv 
When such scoics aie included in coiiclations, the umcliability of 
the mental mcasuicments mav aftcct the si/c of the uiiiehiiions It 
seems leasonable to expect a moie icllahlc mc.isuie of a child's ahilitv 
when spveial examinations aie considcied than when an ^’‘■nnlate 
IS based upon the lesults of n single cNauiination In oidci lu test 
the hvpothcsis th.it the coiicl.uions of JQ with height and weight 
might be raised by adopting a moie icliablc nicMsuic of miclligeiKc, 
they weie computed bv using fm c.ich child tlic median of five IQ\ 
obtained in examinations fioiii thicc to five vcais, 'J'he coi iclalioiis 
seemed by this pioceduic weic then conip.ned with those using the 
IQ at eacli ago as tlic v.inablc. 

A second .ittack on tlic pioblim w.is iu.idc by tht* meilmd of gioiip 
diftcrences, on the assumption that even when tlip coueiation between 
two vaiiables is sm.ill, gioups th.it .iic .it opposite extieines in one 
vaiiablc mav show .i coiicspoiulmg diltcicncc in the nthci \'.uiablc 
That lis, even if n iclativcly low coiiol.ition wem found between 
height and intelligence, a companson of the lieight of two gioups 
widely sepiuatcd in dcgicc of ability iniglit yield .a sigiuficiuU diltci* 
ence Conscciiicntlv, foi the picscnr study, tlnee gioups of lIuIcIioii, 
an "avciage,” a ‘Vuperioj,” and a "vciy supeiiot” giouji wcic used 
In order to make faiily ccitnin that the gioups le.tllv iciuesented 
different degices of mental ability, the nicdwii IQ of five cx.imin.i- 
tions mthei th,in the icsults of a single ex.muiiatioii w.is ag.iin 
adopted as the better measure 

A total of 135 subjects x\as selected, divided into tliicc- gunijis 
of 45 e.acli, on the b.isis of abilitv (a) a “vciv supcrioi*' gioup 
composed of 21 boys ,ind 24 gnls whose iucdi.in IQ\ on cx.unin.ilions 
fiom thiee to five vcuis wcie oxci 125, (A) a "supciioi” gioup, 
composed of 20 boys and 25 giiU whose nicdi.in /Q’s on ex.iiuin.uioiis 
from three to five ycaiswcie between 110 and 119, (t) an “avciagc" 
group composed of 25 boys .inJ 20 gills whose median IQ’s on 
examinations fiom tliicc to five vcais ucie between 90 mul 1()5 
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It ivas jjiipossiblc to bccme enough hom the jinpiiLitiofi 
■.cudicd foi an adequate ‘^iimpling of a belo^\-avciagc gioup 

C. Tub Resulis 
1 . The Coiiefational Method 

I’he coneliitions of IQ wuh height and weight aic given in Table* 
TABLE 1 

CoRHrL4Tio»J3 nfcTWLiv Avi> Actual IQ avd Htit.in' wo MtuiAN 

IQ iROM TiiRiL 10 Five Ylvrs 


Age 

iY 

Male 

R 

PE 

A' 

Female 

R 

Pi 

3 yts 

yis 

4 yis. 

4{^ yrs 

5 jn 

100 

108 

107 

108 
lOS 

— 083 

— 050 

— 042 
004 
027 

±067 

±065 

±064 

±065 

±066 

kleal JQ 

107 

111- 

114 

115 

110 

m 

268 

278 

362 

220 

±059 

±059 

±058 

±055 

±061 

3 yis 

107 

— 069 

il7eclMK IQ 
±065 115 

399 

±053 

yis, 

IDS 

— 071 

±065 

115 

366 

±.055 

4 jrs 

10" 

— 029 

±065 

114 

359 

±055 

m yrs 

108 

— 019 

±065 

115 

385 

±054 

5 yrs 

105 

019 

±066 

114 

394 

±053 


TABLE 2 

Correlations niinitK Wticm and Actual IQ and Wlighi and Median 
IQ FROM Tniici 10 Five Years 


Male Female 


Age 



g 

FE 

N 

R 

PE 





Ac(H(d IQ 



3 

VIS 

104 

Oil 

±066 

UQ 

180 

±062 

35^ 

yrs 

111 

— 075 

±064 

US 

284 

±058 

4 

\is 

112 

— 070 

±063 

116 

288 

±057 


vrs 

112 

006 

±064 

117 

222 

±059 

5 

yis 

106 

— 017 

±065 

111 

257 

±,060 





Median IQ 



3 

VIS 

111 

— 042 

±064 

115 

810 

±057 

V': 

yrs 

111 

— 063 

±064 

117 

328 

±055 

4 

yis 

111 

— 054 

±0&4 

115 

344 

±055 

4'-' 

MS 

112 

001 

±061 

115 

315 

±057 

5 

vrs 

107 

— 025 

±065 

113 

266 

±059 
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1 and 2, Ubing ns the measure of intelligence hotli the atlii.il IQ 
obtained at each age and the median IQ of the fMiininatinns fiom 
thiee to five jeais Table 3 is an evaluation of the diffcicnces he^ 
tween the coriclatioiis of the two sexes, 


TAIU !•: J 

DiKFbRLNCIS KOSS AND GiRIS IN IIII C’oKIll I \ IIOSS 01 JQ VVlllI 

Hiionr ANi> JQ Wnii Wpiuii 



AcUitil 10 


iMuili in U) 





Di9 



DilJ 

Age 




m 






Umilit 




3 yrs 

393 

±089 

M2 

46K 

± list 

5 57 

vA yrs. 

318 

±087 

3 6r» 

437 

±085 

5,1 + 

+ >rs 

320 

±087 

3 08 

38S 

±085 

+ 56 

yr^ 

3S3 

±085 

4 21 

104 

± 08+ 

+ 81 

S yrs. 

193 

±050 

214 

375 

±085 

\ n 




If t mill 




3 yrs 

,139 

±091 

153 

352 

±086 

4 09 

3’A yr^ 

.359 

±086 

4 17 

391 

±085 

uo 

4 yrs. 

358 

±085 

4 21 

39^ 

± (185 

4 68 

4A yri 

216 

±087 

2.48 

301 

± 086 

3 53 

5 yrs 

27+ 

±088 

3 11 

291 

± 088 

3 31 


'Die most stiikmg rci-ult found in these tables i*^ the marked sc\ 
diffeiciKc in the inagnltiulc of the coiiclations I'ot the girls the 
coriclation-s between the ph>sicAl .uul measutes .uc 

all low but positive The conesponding concl.itions foi tiic hoys 
liover around zeio, with a laigci numbci of negative than of posi- 
tive coi relations, The cutical ratios of these se\ diftcicnccs aie 
uniformly high when the median IQ Is employed, indic.iting, .it 
each age foi both height and weight, 99 or moie chances in 100 
that thcio Is a tiue sev difference in the degree of lehitionsbij) of 
the physical to the psychological mctisuics. 'Die scs diftcicnccs au* 
less pionounccd uhen the actual JQ Is used .ts .a \MH.ihlc, the (.ntii-.il 
ratios in several instances falling well below the ciiteiinii of st.itis- 
tical significance Ncveithcless, even with this imMsmc of mental 
ability theic is no single case in which the coi icl.itiDii foi the hots 
equals or exceeds that for the girls 
The sex difference mav also be stated in .inuthoi w.u’ 'riic pioh- 
ablc eiroi of a coiiclation of acid foi 113 to 117 c.iscs, the munbci 
of girls on which the coiielations of median U) with tlu' phvsic.tl 
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mea&ures Aveic based, is between 062 and .063 At each age studied 
the coijeiations of height and weight with mcdi<m JQ aie gieatet 
than foui times tins piobable enoi, which means tliat theie arc 
moic than 99 chances in 100 that the tme coircl.itions between 
these measuics aie giCiitei fli,ui mo Foi the hovs, on tlic othci 
hand, the correlations aie all close to zcio oi have slightlj’’ negative 
values, showing a complete lack of lelationship between the vaii- 
ahlcs 

The same tiend is present in the collclatloll^ of height and weight 
with tlie actual IQ at each age With the exception of the tluee- 
ycar correlation betiveen wciglit and IQ and that at live vcais be- 
tween height and IQ, the conclations foi the girU aie all gieatci 
than four times the piobable ciior of zero corielation Foi the bo^s 
the evidence is consistently in the dncctioii of a lack of coiiclation 
between IQ and the physical measmes 

Compaimg the correlations obtained when the median IQ is used 


TABLE 4 

DirPERENcns Betu’een Correlations or Actual JQ With IIlicht and 
Weight and of Median IQ With Height and Wdiciit*' 


Age 


Male 

Diff 

iUft 

Female 

J^iL 

3 yis 

014 

±034 

net(flit 

41 

087 

± 035 

2 49 

yrs 

-.021 

±032 

— 66 

098 

± 033 

2.97 

4 yrs 

013 

± 029 

45 

081 

±,029 

2 79 

4^4 yis 

— 023 

± 027 

— 85 

023 

± 029 

79 

5 yis 

— 008 

± 034 

— 24 

174 

±034 

5.12 

3 yts 

— 083 

±033 

U'eioht 
—2 52 

130 

± 037 

3 51 

y/i yis 

012 

± 036 

.35 

044 

± 036 

1 22 

4 yrs 

016 

± 029 

5$ 

056 

± 029 

1 93 

4J4 yis 

— 005 

±025 

— 20 

093 

±027 

3 44 

5 yis 

-008 

±035 

— 23 

009 

±036 

25 


'“The forimila used for calculating the piobable trioi of the diffeience was 
~ ~ ZtPE-^PL^ whctc 

PCj = the probable eiioi of the coiiclation luin;' the actual IQ 
PEn — the probable error of the corulation using the median IQ 
! — die torrelation Iwtueen the actual /Q anti the median IQ 
* -f indicates that the mirclatiun is Iiighei with the median IQ 
— indicates that (he correl.'ition is liighei with the actual 10 
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wail those obtained with the actual IQ, it is appiiicnt that fni f^iils 
the formei incasuie yields highci coiielatioiis at cvnv fot both 
hciy;lit and wci^lit In Table 4 these dilteicnas aic ei.ihi.Ueil, In 
spite of tlic main low ciitital latios, it is woith noLiiiK tli.it no ex- 
ception occurs in the diiection of the (lifleieiite 'I'lie clal.i foi the 
boys, on the (.ontiaiy, jncscnt no consistent ticiul, in.iny ot llii' coi- 
iclations heing liighci with the actual 1(J than with tlu niedian KJ 
Thus It appeals that wlicic some iclationsliip exists lietu'een tlic JO 
and another vaiiahie, as it does foi the giiK Aiith both height and 
weight, iiMiig a more reliable meawnc of IQ tlian that obtained on 
a single examination tends to raise the toiielation 

2. Aietliod of Cf/oup Di/}neuies 

The following tables sumniaiize the lesnlis of a LOinp.ii isoii of 
tlie pht^sical mcasuicmcnts of the iliicc ability giinips 'Tahle 5 
picsents the means and standaiil deviations in height (.i xpie-si'd 
in teims of standard scoies) foi the abihty and sex gioiips ,it each 
age. Raw scores wcic convcitcd into standaid moics bcciUhC it 
was the wiitci’s oiiginal intention to combine ilii* d.ita of the two 
sexes. "When marked sex diftcicnus wcie iioUd, this bcc.iinc nn- 

A’-d/ 

possible. The foimula used to obtain the staiuUul seine was 

in whicli X refers to the raw scoic, and M and iS'D lufci to tlie mean 
and standaid deviation of the paiticulai age-sex gioup bused upon 
all the Inquiry c.tses To facilitate calculations each sigin.i scoic 
was increased hv five. In Table 6 the difteionccs between the 
ability gioups and the significance of these dillcionccs sac gisen 

It IS again evident that the iclationship between height .ind men- 
tal test score differs foi the two sexes Foi hoys the tiitical latins 
are so small as to indicate no real diftcicnccs between the ability 
gioups 111 fact, in the coinpaiison of the supcuor nuth the avcMgc 
hoi’s, the small diffeiences obtained aic in favoi of the lower intel- 
ligence gioup In striking contiast to these negative results is the 
pictuie of clcai-cut difteicnccs foi the giils A eoinp.ii isiin of the 
"vciv siipeiioi” with the "avciagc” gioiip vichK cutie.il laiios of 
oici tliiec at each age, and coiiwdeiing the Muall uumhei of cases, 
the ratios obtained in the coinpaiison of the “supeimi” .md “avei- 
age” gioiips aic of sufficient magnitude to slum a definite tiond 
The smallci ratios foi the diiifciciKCs between the “vei\ siipctioi” 
and "supciioi” gioups point mcicly to a tendciKv foi the icsiilts 
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TABLE 6 


DlFrCRtNCIS I^' Ilncitr UknVCl'N “Vlll\ Sut'FRUIK," “bUl-MUOR,” AND 
"AVFRAOk” CiRDUI'S 


Arc 

* 


Dtlf 

3 yrs 

+ 2101 

Male 

"I’l'iV Jufietioi’' aiiJ “Siipenoi" 

2960 

71 

iVi yis 

+ 2240 

3031 

74 

4 yrs 

+ 1875 

31JS 

60 

4l/i yis 

+ .2610 

2819 

93 

5 yrs 

+ 2010 

3093 

65 

3 yis 

+ 1376 

‘7 eiy supenot" ami “ Ivriai/i" 
3007 

46 

iVi >is 

+ 0S40 

2924 

18 

+ yrs 

+ 0050 

2996 

02 

yrs 

+ 0740 

.2731 

27 

S yrs, 

+ 0840 

3065 

28 

3 yrs 

— 0725 

"Siipenoi'’ anJ “ Ivi'iaar" 
2711 

.27 

yrs 

-1700 

2819 

60 

+ yrs, 

— 1825 

.2793 

.65 

yrs, 

— 190U 

2634 

72 

S yrs 

— 1170 

3213 

.36 

3 vra 

+ 3642 

bemale 

“Very sttPertor" ami "Sitpcrinr” 
2660 

I 37 

iVi yrs, 

+ 3860 

2765 

1 40 

+ yrs 

+ 2770 

.2716 

1 02 

+’/ yrs, 

+.3450 

2731 

1 26 

5 yrs 

+.3500 

2786 

1 26 

3 yis 

+ l 2232 

'7V»y snpenot" and ".Ivnaiie" 
3232 

3,85 

V /3 yrs 

+ 1 2220 

3406 

3 59 

4 yrs 

+1.1245 

3067 

3 67 

4K yrs 

+1 0525 

3062 

344 

5 yis, 

+ l 1425 

3137 

3 64 

3 yrs 

+ 8590 

“Supeiioi" and “.•Ivernoi” 
3066 

2,77 

3}4 yrs, 

+ 8360 

3285 

2,51 

4 yis 

+ 8475 

3040 

2 79 

4J^ yrs 

+ 7075 

2892 

245 

5 yrs 

+.7925 

.3002 

2,64 


* + indicates that the dlffcicncc h in favoi of the hiRlier iiitcIhKcDcc Rioiip, 
— indicates that the difference is in favor of the lowei mtelliKcncc Kioiip, 
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to be in the expected direction Init they aic too linv to be of statm- 
tical ‘'igni/icaiice, 

lABLIi 8 

DoriRtNcrs IN WLiwir 111 rwn M nil “Vjri Sui'iiuor,’* "Si/i'i'kioR,” 
ahu “AvFRAt.1-” fJnnui's 


Diff 


•\gc 

Diff* 




3 yn. 
i'A vr** 

4- yra 
+Vi yrs 

S yrs 

— 0797 
-|- 02*0 

— 1500 

— 1928 

— 2262 

jl/rt/r 

"I'ety Jiipt’iioi' 

‘ fiitil “Siifierior" 

mi 

2868 

3062 

5243 

292+ 

.26 

.10 

49 

59 

77 

3 yr'. 

•f 0353 

“/'fry ill {>0101 

’’ aiiJ " Ivcraijc” 
.2901 

12 

V /2 yr«. 

+ f905 


2608 

73 

+ yrM 

— 0325 


2610 

.12 

4J4 yrs 

+ 0972 


2774 

.35 

5 yrs 

+ 0020 


2513 

01 

3 yrs 

4 J150 

”Suf>erntr” ami ’‘Jverauf'" 
277+ 

41 

V/i yrs 

+ J625 


2661 

61 

+ yrs. 

+ n75 


,2675 

n 

yrs 

+ 2900 


4016 

95 

S yrs, 

+ 2282 


2655 

.86 

3 yrs 

+ 3258 

KmrtJe 

"i'eiy sujiemr 

" nmi "Hiipfmr" 
3SI1 

93 

354 yrs 

+ .2079 


3895 

03 

4 yrs 

+ 1904 


2867 

66 

yrs 

+ 2252 


2925 

77 

5 yes 

+ 1909 


2636 

72 

3 yrs 

+ 1 0083 

''I'ety superiot 

” ami "/I VI raff e" 
3338 

3 02 

354 yrs 

+ 1.0100 


2605 

3 09 

4 yrs 

+ 9304 


2605 

3 57 

4^ yrs 

+ 9152 


2607 

3 51 

S yrs 

+ 6609 


2S09 

2 63 

3 yrs 

+ .0825 

"Su/ict!or“ < 

fin</ "Average'' 
3665 

186 

3K yrs, 

+ 7721 


.25*1 

2 09 

4 yrs. 

+ 7400 


2538 

2 02 

4^ yrfl 

+.6900 


2569 

269 

S yrs 

+.4700 


.2523 

I 86 


‘ + indicnte*! ihat the diffeictice is in favor of the hiRher intelligence Kronp 
— \ncUcatc8 that the difference is in favor of the losvcr iiHclliROiicc Konip 
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Tabic 7 SLimmai izcs the means and standaid deviations in weight foi 
tlie ability and sev gioujis at the vaiious ages In Table 8 the diftei- 
eiices between the ability gioups are evaluated Tlic lesvilts are 
essentially like those foi height. Again there is no tendency lor 
blight boys to be more developed phvsicallv than a\eiage boys, but 
blight gills tend to be hcaviei than average giils Although the 
ciitical latios fot tlie weight diffeicnccs of the female groups aic 
less consistent fiom age to age and somewhat smallei on the wliole 
than the height diffciences, the evidence is unmistakably in the ex- 
pected diiectioii 

The gicatest difteiencc between the ability gioups in both height 
and weight is, of couise, the difference between the “vciv supciiot” 
and “avciagc” girls. These diffeicnccs in terms of inches and 
pounds aie indicated m Table 8a 


TABLE «A 



Height differences 

Weight differences 

3 ycnis 

1 65 inches 

3 14 pounds 

iy 2 years 

1 71 inches 

fSl pounds 

+ yenis 

1 63 inches 

4 31 pounds 

jeais 

1 63 inches 

4 63 pounds 

S years 

1 XS inches 

416 pounds 


It must be noted that the consistency of the icsults fiom age to 
age, both in the coiielations anil in the group diftcicnces, would be 
expected in view of the fact that the same children wcic followed 
from tlircc to five vcais. Simmons and Todd (8) have found at 
these ages coiielations foi both height and weight of over 90 
between nieasuiemcnts al vl 1 ctc^MVe examinations Tluis lelation- 
sliips found at thicc yeais would he icftccted again at succeeding 
ages 

It IS difficult to account foi the niaiked sex diftciciiLC appealing 
both in the coiielation coefficients and m the gioiip diftcicnces 
The same method of selection vvas used foi both sexes The same 
ciiteiia of physical and psvclitilogiejil health wcic used foi both 
boys and giils on the longitudinal studi* Uiulci these conditions, 
the cluincc of diffcicnti.il selection seems cxticniclv lemotc 
, 'riie possihiliti that the signific.mt diftcicnces found foi the gnls 
between tlic thicc ability gioups might be expl.nined on the basis 
of soLio-ctonomic selection ivas cxploied As lia'' been pointed out 
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above, the sample of childicn stiiclictl by the Ucvclopmcfit.d Ileiilth 
Inquiiy is relatively homogeneous with icspcct to socio-ei.onomtc 
status since piactieally all the subject'? come from the tliicc tipper 
socio-economic gioups ;is defined by llic Minnesota Occupational 
Classification (3. AppciulK A). Ncvcitliclcss, if it wcic found that 
the majoilty of the “very sui^iioi** girls wcic in Ciiinip I wlnle the 
"average” gnls wcic piedoimnantly fiuin Gioup III, llicn the dillei- 
cnees u\ the physical ineasmemcnts might mcioly icfli'U socio-cumomu. 
diffcieiices. Howcvci, the soclo-ccoiioniic distiiluition fni the v.uioiis 
suh-gioups makes tins explanation untenable (Table 8b) 



TABLE SB 

Socio-Economic Gnoui* 






I 

II 


TII 




<Urls 

Bovs 

ChrU 

Bovs 

Giih 

'Very supciiai'' 

52% 

J3% 


299b 

19% 

38% 

'Supenoi” 

S5% 

32% 

20% 

3<i% 

25% 

327o 

‘Average" 

40% 

45% 

32% 

25% 

28% 

30% 


Gioup I icprcscnts childieii whose fathcis aic In the piofcssioiis, 
Group II childicn of businessmen, niul Gioup III childicn of dcricdl 
workers and skilled tradesmen 

The above data show that thcic is m Gioup I ii l.ugci piopmtion 
of 'Very superior” boys than of "vciy supenot'* giils, whcieiis tlie 
lever&c is tiuc foi Group III. For the “average” group, the pio- 
poition of gills in Group I is but slightly laigcr than the jiiopoition 
of boys, with practically the same pciccntagc of each sex in Gioup 
III. In the light of the above distrlbvitum, if the diftciences weic 
due to socio-economic factors one might expect tlicm to appc.u in 
boys lathci than m girls. 

Nor can the sex difference be explained on the basis of the leln- 
tivc maturity of the tavo sexes. It is tiue that girls have been found 
to mature moie rapidly than boys Foi example at foui ycais, glils, 
on the aveiage, have attained appioximatcly 27 pci cent rif thcii 
adult weight and appioxinintclv 61 pci cent of then adult height, 
proportions not icaclied by the boy's until five ycaib (2, pp 210, 
228-229). Ncveitlielcss, if we compare die iclationslui) of intelli- 
gence to height and weight foi the two sexes when thej’ .no at the 
same level of matimtv, we find that tlicic docs appeal to ho .i coi- 



TABLE 9 


EVrL,-iK Kvrz 


79 




80 JOURNAL or r.rNLHc l•s^cll(lLO(;y 

leliition for tlic KirL at foiii \c.u>> but no feu the boys 

at five yeais 

Finally \vc must examine tbo lupotlicsis that tlu' si'\ diftctencc 
may be explained hy a Kicatei v.ni.ihiluv of the ftiiK. 'Du' largest 
sc\ diftcicncc in the coi relations was fmiiul at thii'e \iais Ini 
ami at fou\ vcais foi wcikIu. 'Table Q nirseiUs the means, st.iiul.iul 
deviations, and coeffiucnts of vanahihn of the 1 \mi scNt’s m median 
IQ, height at tliiec yeais, and weight at foni uMis 'J'ho loi flicicnts 
of vanability uie sbiwn to be laigei hn the Imws I hesy data tlien 

obviously invalidate the explanation that the h'\ ililleieiue m.iv he 
accounted foi on the Imis of a gieatci \aiiahilif\ ol ihi giiK. 

D Summary \m) CoKcfLsmNs 

1. The piesent study was an attempt to tleteimine the icKi- 
tionsliip of Stanford-BInct IQ to height and weight in Oiildieii 
fiom tbice to five yeats of age 

2. Tlic cliildtcn, totaling 112 hovs and 117 giiK \sli() came 
picdoininantlv fiom the thicc nppei socio-economic gii)ii|)s as de- 
fined by tlu ilinncsota Occupalion.il Classiiic.ition, were cxaimned 
at «ix-month intervals duiing tins ugc pcinxl. 

3 Conelations between liciglit and IQ an<l weight .uul IQ weie 
calculated in two wnis (n) by tising tlic actu.d JQ at e.icli age 
as the measuie of uitcUiKcncc, and (b) by asiug tlie median IQ of 
tlie examinations fioni tlirce to five j’cais as the vnii.ible Com- 
paiisons wcie aBo made between ibico gimips of childicn selected 
on the basis of the ntedran IQ w ‘'very supcuoi'’ gimip composed 
of cliikhen whose incdiaii JQ\ on c\.iminatio(is fioin tlnce to fite 
yc.iis weie 125 oi over, a "snpciioi" gioup colnpo^ed of childu-n 
with median JO’s between 110 and 1 10, and an "atciage” gimip 
composed of children with median IO\ between 90 and 105, 

4 Foi gills significant coiichitions were tmind at each age 
between JO .ind height and lO and a\ eight botli with the actual 
IQ and with the median IQ as the variable. On the uibei hand 
foi the boys concl.itioiis between tlicsc same nieasuii's weie .ill 
appioximatcly zcio 

5 The sex diffcicncc in the si/u of the c»nu‘laiii)n«. lietwecn the 
physical and psychological mcasiiics was mme pioiiminccd wdien 
the median lathei than the actual IQ was used 

6. Foi the girls the coirclations between the ]ili\'sii.al and psi’- 



EVELYN KATZ 


chological measuics -weie without e\ccption liighei when the racclicm 
IQ tlum when the actvial IQ was used Xlic conclaLion coefficients 
foi the boys, howevcj, weie in some instances highci with the 
mcduui IQ and iii otheis, highci wnth tlic actual IQ. 

1 When gioups of childieii of “vciy siipciioi," “superior,” and 
“average” intelligence weie compaied theic was a tendency for tlie 
“vciy siipeiioi” gills to he tallei and heavici than the “superior,” 
and foi the “bVipenoi” to exceed the “avciagc” in these measure- 
ments The ciitical latios foi the dittcicnccs between llic “veiy 
supeiioi” and “average” gioups wcic sufficiently high at each age 
to indicate 99 oi moic chances in 100 th.it the dilteicnces found 
would hold in anothei sample of the same population The cones- 
ponding clat<i foi the bovs showed no significant diffeicncc 

8 Thus both methods of analj'zing the data icvcalcd iclation- 
ships between IQ and height and weight foi guls but not fui boys 
dming the pciiod fiom three to five years It has been shown that 
the icsuUs cannot be .iccountcd foi on the basis of diffeiential selec- 
tion of the sex gioups, grcatci vaiiability of the giils, or diffcienccs 
In the iclative inatuutt of the two sexes 
The results obtained m this study aie not m .igiccment with 
the general bodv of data m the held in that pievioos investigntois 
do not icpoit a sex diffeicncc in the icl.itionsKip of IQ to height 
and weight Since, howevei, only meaget data aie available on 
the pioblem at the picschool vcais, it is possible th.it the piesent 
icsuUs may he substantiated bv future investigators It must be 
lemembeied, houevei, th.it the Iiiquiiy gioup is geneially supeiioi 
and in no sense can be considcied a landom sampling of the popu- 
lation The conclusions aiiivcd at inav thcrcfoie hold only for a 
comparable gicup On the othci hand, if a sex diftercncti in these 
lelatioiisliips actually exists, samples of a pieschool population less 
homogeneous than the piesent one ni.iy levcal ilifFcrcnces even raoie 
pionounced than those obtained in this iii\ estimation 
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STUDIES IN ANIMISM IV. AN INVESTIGATION OF 
CONCEPTS ALLIED TO ANIMISM^ 

Depai/mcMl of Psyi/iology, Uiiiveisily of Nehrotln 


Roger W. Russell* 


A Introduction 

Recently the authoj has conducted (2, 3, 4) a senes of studies 
wliicii are conceined with the cluld’s veibal lesponses to questions 
concerning tlie animate oi inanimate naluie of a scries of test 
objects He has found that the development of animism follows 
a coiiise which conesponds in general to tlic seiics of successive 
stages discovered bv Piaget (I) and has diawn conclusions con- 
ceining the vaiious manifestations of these stages. 

In the light of this work the question naturally aiiscs as to the 
correlation between t!»e manifestations of animism as exliibitcd bv 
responses to inquincs conccining the “living” or “dead” iiatuic of 
objects and i espouses to questions involving Ideas winch aic "allied” 
in adult thought to those of animation, such as "knowing” ami 
“feeling” The pioblcm inav be stated specifically as follows. Is 
the development of animism bv cbaractciistic stages meielv a func- 
tion of the child’s usage of the terms “living” and “dead” or is 
this development actually due to more inclusive ideas concerning 
the natuie of “life” in gcncial 

The present papei is aimed at answeiing this question and also at 
piesenting detailed infoimation as to the exact nature of the develop- 
mental couisc of these allied concepts 

Piaget approached this very problem bv studying the child’s ideas 
of “knowing” and “feeling” In this case lus technique was similar 
to that employed in his studies of animism (1) From the results 
obtained classification into stages exactly amilogous to the stages of 
animism was possible To quote from Piaget (1, p, 173) ’ 

Foi childieu of the hr^t stage, everything that is in anyway 
.nctivc IS conscious, even if it be stationniy In the second stage 


‘Received in the Editorial Office on June 10, 1939 

’This work was conducted under the direction of Dr, Wayne Dennis while 
ihc writer was a Du Pool Rcstaich Pellosv at the University of Virginia 
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coti5cu)ii<!iicss 19 only nitiiUiitLil I(» iIiiiik- ll'-it «nii iiittiL* I lie 
sun and a bicycle aic toiisciinis, a talik amt i unne .irt imr 
Dunns; tlic tliiid Mukc an c>HCiiUaJ ilitliiHlum is nniilt Iil'Iisui ii 
movement that is due lo the ohjtit ilsclf .lUtl mintiiuiil ib.il is 
intiodiiced liy an outside .iKcnt HikIIcs laii iiumi- ut llicn 
oivn atcoid, liXc the sun, the mud, en , aic licm i f<ii ih ibiix 
keld In be conscious, while objeUs ih it icM'isc tluii niDwiin'iil 
fioin UJtliout, like hi'-Viles, eti , me ilcvoiil of i oiisi unisncss 
Finally, in tliL fourth stanc, riinsi imisncss is icstnilid to tin 
animal woild 

Thus we see Piaget cunteiMiig ot .i seiics of stages iii ihc iliHcloji- 
mervt of concepts alUcil to .\mmism Miml.u to tiu- stages oumimg 
in the development of aniinlsni itself. 

This does not ne<.cssaiily miplj* that the itvo seius develop syn- 
chionously Fm, as Vraget (1, p 194) lias poinieil oiii, “ . Tlicic 
is, indeed, nothing to show that the concepts of 'life' .and of ‘con- 
sciousness’ aie completely synonjimnis anv inojc than they ,irc to 
an adult '* An example of the lack of toiK^'ponileni.c between the 
two concepts in adults it, found in connection willi phints, which 
would be eonsidcied ,is having at some time m ulhei tlu' c.ipacilv 
for “lite'' 3'ct would haidiv he coiisidcicd as evei piisstssing ihe 
characteristics of "consciousness ” 

From liib investigations of the piohlem Piaget (1, p 21)4) con- 
cluded that " Although only two-fifths of the childii'ii hclonged 
to tile same atage in both scitcv, the cvoliunm of the two notions 
obeys the same laws and follmrs the s,inie diiectioii ” ’rite picscnt 
expciimcnt, which has employed moie staiidsudi/cil .uid objcciilud 
methods than Piaget’s studies, icvcals a consislciahly liighci cones- 
pondcncc between tlic stages of animism and the stages of .illied 
concepts, and presents added evidence foi the fuiulamciital valiilitv 
of Piaget’s classification and foi the sequential development of the 
allied concepts 

B Mrriioij 

Since Piaget discovcicd in his data concerning ''consciousness 
attributed to things” fom successive stages which emu'spond ex.icilv 
With the stages of aimnisiu, the mciliod cmploved in liic picsent 
study followed in detail the ptoceduic used m tlu- es.iiniii.ilion of 
animism previously ilesciibeil by B.usscll and Dennis (^) wiili the 
exception of the specific questions asked In this ease the (iiiestions 
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^\CIC concerned with the “'knowing" and “feeling" of tlie 20 objects" 
lathci than tlicii "living" oi “dead” chaiatteiistits and thus took 
the follow'ing foims 

1, "Kuov.’* In this case the questions weie the same tin all 
objects 

Does the know wlieic it is? Why ^ 

2 "Feel" Ileie the questions wcie vJiied slightly in oidci to 
make them sound moie natuial to (he child Howe^'ei, the 
condilions undei which they wci« adiniiiistcied wcic the 
same as fat the aniinism qiicsimns 
{1) Foi Objects 1 to 8 inclusive 

Does the feci w'licii I touch it? (The etnm- 

inei touched each object as the question wib asked) 

Why? 

(2) Foi Object 9 

Docs the iivei feel when it touches soinctliiuK? Win’ 

(3) Foi Object 10 

Do the clouds fuel when thev touch each othci 5 Why? 

(4) Foi Object 11 

Does the moon feel when it touches the clouds? Why? 

(5) Foi Objects 12 to 20 inclusuc 

Docs the ■ - feel when it touches soincthmf?? 

Whv? 

Each subject was questioned individually, the questions involved 
in the picsent woik being asked immediately following an examina- 
tion foi stage of animism. Tlic questions foi "knowing" and 
"feeling” weic picscntcd to altciiiatc subjects so that imlf of the 
315 subjects answcicd one senes and half the othei 

Classification of the individual subjects was accomplished inde- 
pendently bv two judges on the same basis as the classification of 
animistic lesponscs (3). Tlicic was an agicement betwien the 
judgments of 99 pci cent Onh tliiec cases in the 335 showed 
disagreement and these wcie classified by mutual accoid aftei a 
discussion of the possible inlcipietations of the icspoiiscs 

“The objects lefciied to m ihis study wcie the same as those incviously 
dcsciibecl liy Russell and Dennis (5) and consisted of (1) a smooth stone, 
(2) a knife, (3) a mirioi, (4) a biok.cn button, (S) a comb, (6) a chair, 
(7) a broktii dish, (8) n watch, (9) a iivcr, (10) the clouds, (11) the 
moon, (12) the wind, (13) lightning, (1+) a pencil, (15) a dog, (16) a 
bird, (17) a bug, (18) a tree, (19) a llowci, and (20) the glass 
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C Sunjiurs 

The 335 MibjctN «f this studv Mcie iIkim- pupiN ol ilio “iMc” 
vLhot>l m Allicm.vilc Coimtv, Vimmia, who weie ic ev.imiiKid hv 
the wiitci (2) jn his lesuicli on the (levclopintiit of animism 
They made up tlu hist to scvciuli f'l.ulcs (inclusive) of tins school, 
^vhich selves the suhuibaii and luial :ue.ns siinoviiulinu' the citv of 
Chailottesville 'I’he median JQ foi the ^loup wms 04 08, with 
a raoRc of IQ values fiom 52 lo 1 U 

D Ri SUITS 

1 Chssificaliou nito S/ti//r< 

Of the 335 subjects examined onlv thice h.id •'isti'in.itiL luiscs foi 
the allied concepts which were not in .tccoid uiih .nn nf the foui 
stages. In othci words, of all the subjects havinji M)nu’ ssstcin.itic 
basis for ihcii lesponscs to the examination tinc-mms, milv one 
per tent of them aic icfcired to as having a “Special Concept'’ 
(.tbbrevinted SC), ctn responding to a siniilai cl.issilii.ition m llie 
case of animistic i espouses 

2 ConclfiHou heHveeu Shujei of Autmtun uml f of the 
Allial (iOnitfis 

U will be recalled that Piaget found only a 40 jur ctot coiics- 
pondcnce between the stages of “life," or .inimism, .nul ihe stages 
of the allied concepts, 'I'liat Is to s.iv, onlv two-fiilhs of Ins subjects 
weic in the same stage in both concepts. The jiifsent btii(i\’, on 
tile other liand, reveals a coricspondcncc of 63 pci cent between 
the two senes. 

Table 1 presents the Coefficients of Mean Sipiiiie ContingencA 
for the coi relation of stages of animism with («) stages of the con- 

■ TABLE 1 

Coefficients of Mean Square Contincency tor nit RriAuoNsini' oi iiip 
Stages oi Animism and hip Stages oi nn Various Ciroui-s of 
AiiiiD CoNcrns 



‘'KnowinR” 

“FecHiig” 

Combined 


0 76 
0 73 
[)75 
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cept of “knowing,” (b) sfagcs of tlie concept of “feeling,” aiul 
(c) stages of tlie combined gioups® In all these instances the coi- 
relation involves a 6 x 6 contingeiicv table and the coefficients cannot 
be expected to exceed 0 91 (5, p 66) 

The fact that tlie coiiclntion between animism and the allied 
concepts is not a peifect positive one suggests that there must have 
occuned manj' inconsistencies in the subjects’ lesponscs to the 
questions in the two senes To the adult such inconsistencies, as, 
foi example, Stage 2 leasons foi animistic responses and Stage 3 
reasons foi icsponses to the allied concepts aie immediately appaicnt. 
On the other liantl, this docs not seem to hold in the instances of 
those subjects making "inconsistent” i espouses In several cases 
where appaicnt inconsistency occuned the cxaminei took occasion 
to letuin to the anumsm questions aftci having completed mquiucs 
on the allied concepts In all but one of these instances the sub- 
ject:> gave answers identical in stage with then oiiginal icspnnses 
without giving anv sign of iccognizing inconsistencies in theii ex* 
plnnatmns These facts bung up a piobicm of ccnsicleiable mtciesf 
to futuie ic'caich hut quite outside the scope of the piesent papci 

3 Conehitioii of Stage rviih MA and CA 

The coefficient of Mean Square Contingcncv foi the mental age 
and stage of allied concepts is 0 57, and foi chronological age and 
stage, 0 50 In botli cases the coefficients indicate a decided tendency 
towaid a group relationship, but levcal the impossibility of individual 
prediction 

It IS inteiescing to note how closely the coefficients for mental 
age and stage correspond foi animism and the allied concepts, the 
foi raci being 0 59 and the lattei, 0 57. On the otlier Jiand, theie 
is some diffeiencc between tlic coeffiaents foi chronological age 
and stage in the two concepts, tlut for Hiiimisiu being 0 62 and foi 
the allied concepts, 0 50 It is a question, however, whethei oi 
not the latter difference is significant in the range of correlation 
coefficients involved. 


4 Piogiesston of Staffci 

Figuies 1 and 2 and Tables 2 and 3 show the pei cent of cases 
in each stage of the allied concepts foi two-ycai peiiods langing 

“By “CTmlnncd uroiips' lh<* nrilei refeis in this |»a|)ei to the "Jiuoiving" 
.and “feeling" groups taken as one 
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TABLE 2 

Per Cent or Cases in Each Stack or CoNCtPi roR Two-Year MA Levels — 
CoMDiNBD Groups 


MA 

NC 

1 

2 

3 

4 

SC 

60-711 

21 

32 

15 

11 

19 

2 

gfi-gii 

4 

37 

10 

IS 

32 

2 

iflO-nii 

3 

IS 

5 

23 

S4 

0 

120-1311 

2 

12 

4 

18 

62 

2 


TABLE 3 

Pep Cent of Cases in Each Stage of Concppt for Two-Yiar 

COMniNLI) Oroup3 

CA Levels— 

CA 

NC 

1 

2 

3 

4 

SC 

(jo.711 

30 

25 

16 

6 

22 

1 i 

50.911 

12 

33 

10 

16 

29 

! 0 

lOO.iiii 

2 

25 

8 

19 

45 

1 

120.1311 

4 

11 

11 

24 

50 

0 


fiom mciUal and clironological ages of 6 vcais 0 months to 12 yeais 
11 months From an examination of Figuic 1 it is apparent that 
theic IS a systematic diftcicncc between the piogicssion of the ani- 
mism stages and the stages of the allied concepts xvliich is in the 
direction of a greater pei cent of eases of the allied concepts m 
Stage 4 above the level. The Ciitical Ratios foi these differ- 
ences at the various mental ages aie as follows 1 05, 

436, 8 01, and 5 44 These difteicnces m favor 

of the allied concepts as moic advanced arc accompanied by corre- 
sponding difteienccs at the lowei concept stages avIucIi indicate signifi- 
cantly smaller peicentigcs of allied concepts cases than of animism 
eases At the level none of the ditfeicnces that occui aic leli- 

able, the ncaicst appioach to leliability being at the Stage 2 level 
where tlie Ciitical Ratio was found to be 2 73 

The significant differences between the stages of aiiinuvm and the 
stages of the allied concepts are also clearly appaicnt thioughniit 
the chionological age lange above the level (Figiiie 2) The 

relative percentages show again that, as a gioup, the subjects me 
move advanced m the allied concepts than in the animistic concept nt 
all age levels above 6‘’-7^^ 

These facts favoring a gieatci advancement in rillied concept 
stage than in animistic stage at the liigliei age levels aie in diicci 
contradiction to Piaget’s lesults Piaget savs (1, p 205) 
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" , , cliildrcii wlio aic in liic |irs( oi second sLij'c uliuii «|>c.ik- 
irg of consciousness are Kcncr.illy found tu lie in a inure id- 
vnneect s(ngc foi ideas Louccriuiif; life, 'llic elder diildicn, 

Qii the contifliy, lli.'it la In say, Ihnsc in tlic tliird end fniirlli 
stages, aic iisuatlv m llie same singe in the tno rai.illL'l sciics " 

Figures I and 2 and 'I'abhs 2 .iiul ^ gne umplr i‘\idinu' fni ilns 

contindiction between Pi.iRct’s lOsults .mil llu- piO'Cur lindnigs. 

Howevci, Table 4 beai-» mme (liicctlv (in tbe juiiblein 'J’liu table 

'lABIli t 

Per Cent oi Cvais is* rm Vvmnus Aimhi (’o*»cii'i» brw.K (</) at tiiu 
S\M r SiAt.i OI Animistic Conch«i, (?i) at \ Mori Advwchi SrAc.i’’ 

OI A\ivtis\i, AMI) (r) VI’ V liss AiivAVtii) Sivn- 


Stage 


(-t) 

(I') 

(0 

NC 


42 

5S 

p 

1 


99 

1 

0 

2 


75 

i 

22 

3 


59 

! 

39 

4 


44 

0 

5d 


shows tlic pci cent of eases in rbc vanniis ailied Loncopts stages 
(n) at the same stage of animistic concept, (/>) at a inoio ndvanced 
stage of animistic concept, and (c) at a less advanced stage At 
the No Concept Stage level 12 pci cent <if the cases ate at llic siinic 
stage In the two senes; 58 pci cent arc moic adsann'd »n animism 
than in the allied concepts and, as would be c'.jH'ctc’d since thcie 
is no lower level of classificalioii tlian ilie No Concept Stage, /cm 
pcrccnt.nge is at a less advanced level Staiting witli tlic /iist stage, 
however, the situation is icvciscd. In Stage 1, 99 poi cent of tlic 
cases are at the same level in Uitli sciies and fiom then on llicic 
is a regular decrease in tlic jiei cent of cases at the same level and 
an increase m the pci cent of eases ,it a less avlvimced level of 
animism with advancing concept stage, while the pci tent of cases 
at a more advanced animistic level icinains at a negligible .unount 
This is, then, in duett contiast to tlic situation .is ie[)icsentc(! by 
Piaget. 

E CONCLUSIOKS 

I. It a possib/e to classify iiidtviduafs into the ^tarfvs nf comvpls 
suggested hy Piaget. This is substantiated by llic f.itt that 99 pei 
cent of the subjects vveie classifiable, on the tiasis of tlicii icspoiiscs, 
into one oi othei of the designated stipes. 
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2 2'he con elation betwein slaves of aiitiiinin and stages of the 
allied concepts is coiisidetably hii/hei than the toiielations of either 
senes with mental and cki onoloffical age These facts answei the 
question lalsed in the intioduction of this papei as to whether oi 
not the development of animism is mcrclj' .i function of the siibjcot’a 
usage of the teims “living” and “dead " Since in a majoiity of 
cases the subject attiibutcs “knowing” and “feeling” to those objects 
tiiat he considcis as “living,” and since the development of the two 
scries of concepts follows the same progicssion of stages, the autlioi 
feels justified in the use of the term “animism’' as dcsciiptive of 
the subject's ideas of “life.” 

3 'The coiiehiioiis of the stage of concept xvnh mental and 
ch) onolagical age indicate a tendency towaid a gionp i elationsliip, 
hilt leveal the imposstbibly of individual piediciion The coefficients 
in this case aic of the same magnitude as the coiiesponding co* 
efficients for the animistic concept, being 0 57 and 0 50 icspectivclv 

4 Compainoiis of the piogiession of the stages foi the allied 

loncepts and the animistic concepts leveal leltahle (lijfei ences vthich 
javor the allied concepts as vioie advanced above the mental 

and chioiiological age levels This is in dncct contradiction to 
Piaget’s lesnlts which indicate that subjects in the lowei stages of 
the allied concepts aic gcncinlly mote advanced in aiiiinistic stage 
while oldei subjects aic usually in the same stage m the two senes 
It 18 a question as to wlicthci oi not this is a lenl ditteicnce hetueen 
French-speaking and English-speaking subjects, since Puigct’s (bitu 
aie not available in statistiCiil foiin 
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PERCEPTION OF SPATIAL RELATIONSHIP IN MEN- 
TALLY DEFICIENT CHILDREN « 

H'ayue Comity Training School, Northvilhj j\lic/iiga}i 

Heinz Werner 

(IFilli the collaboration of Hilda Ahiams) 


One ol tile main problems in the development of the perception 
of space lelaiioiis is the .inalvsis of the perceptual cues charnctcris- 
tic of each genetic stage. The piesent study attempts to contribute 
to tins problem as it pcitams to mentally defective childien 

A Apparatus and Procedure 
The piocedmc used in this cxpcilment icscmbles that of tlie Knox 
Cube test’- The child is seated bcfoic a black sciccn, 24"xl6'', con- 
taining four opaiiue glass windows, 1"\1" Eacli of these can be 
lighted independently bv means of a bulb set at the end of a metal 
tube foui Indies long (Figure 1) 

In the oiigmal Knox Cube Test the child is asked to tap four 
cubes in tlic oiclei presented by the cxaminci TJic complete test 
consists of 12 combinations Om own expenments consist of two 
such sciics of 12 combinations each The fiist — which we shall 
call Lhc “tap-sciies” — is veiy simtlai to the Knox Cube test The 
expeiimentei taps tlic (iinliglited) white st]uares of tlie screen m 
a given oidei , the thihl is asked to repeat the tapping In a second 
senes — the "flasli-seiies" — the combinations arc the same but are 
picsented by successively lighted squaics 
The following 12 combinations wcie used 1-2-3-4, 1-2-3-4-3, 
1-2-3-4-2, 1-3-2-4, 1-4-3-2, 1-4-2-3, 1-3-2-4-3, 1-4-3-2-4, 1-3-1-2-4, 
I. 4 . 3 .I- 2 - 4 , 1-3-2-4-1-3, 1-4-2-3-4-1 

P Test Results tn Rflatiok to Mental Age 
It will be noted that, although the combinations of the tivo 
sciics are identical, the space relations aic presented in the ‘ tap- 
sciics” thiough concictc visual movement, and in tlic “flash-seiies" 

‘Received in the Eciiloiinl 0(Hcc on June 17, 1939 

’The expel jincntal set up is liaseci on an idea stiRgcsicd by Z, Pauline 
Iloakley, Wayne County Tiaining School The apparatus was built iiiulci 
the (liicction of L C Sullivan in the shops of lhc Wajne County Training 
School 
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Left From Vici\ screen wuh winil«ju>» I, 2, J, 1 

R'glit Hack View / Tuhci coikhiuiiik tin luilhs 
Oi>a«|MC (ilasR 
(' (’omaits 


tlirough leUtivcly abstiact ami static optical sliimili. 'I'lir main 
problem of this investigation is to analyse ilu* dial of mkIi dilioi- 
ence 111 presentation at various stages of niental ginwili 
The tcsis have heen admmistcicd to six mental age gnmps of high 
grade moion and boidci line defective children of the Waviie Cmmtv 
Tiaiaing School. Each gioup consisted of hoys 'fhe six 

mental age levels arc: 6 ycais to 6 yeais, 11 months, 7 years to 
7 years, 11 months; 8 ycais to 8 years. 1 1 moiuiis, 9 mmis i„ 9 veat., 
11 months; 10 vcais to 10 veais, 1! iiuiiulis, 1| mmis to IJveius 
In ordci to avoid any piacticc cllcct the two sours weie adminis- 
tered approximately tliicc xsccks apart. The losidts aic sliov n m 
the paph, Figure 2 The curves piesent the .iveiage cnoi stores 
of the successive mental age gioups, fo, cadi series Since the 
staiidaid scoring m the Knox Cube test did not seem to ns in give 
a fair pictuie of mdivUhial achievciiiciils, the following mou (iiftei'en- 
tial method of scoiing xvas used: 

h ^ mimheis (e.g . l-t [ 2 , m- 

nnl one cnoi point 'ri„. ,m,iss,un of one 

ol T?" •’une,! ,.s one eno, 

point The addition of one numbei (c.g., 1-3-4-1-2 mstr.ul nl 



I 

I 
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FIGURE 2 

Ewor Curves for Flash and 
Taf Tgst ih Relation to Menial Acs 

l-4-3'2) was scored as two error points Any other cnor leccivej 
the maximum score of three error points 

The graph shows a decrease of errors with increasing mental age 
The decrease is present in the tap- as well as the flash-senes, al- 
though It IS moic consistent and mucli more marked m the latter 
On the tap test the total decrease is only 13 pci cent, in contrast 
to almost 50 per cent on the flash test This fact implies a striking 
genetic chalige in the relation between the acliievement on the two 
tests. Whereas the lower mental age groups are superior on the 
tap test, the highest mental age groups score higher on the flash 
test The reversal in the relation of the two pei/ormances seems 
to occur between the mental ages of eight and nine years This con- 
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elusion IS supported by the fact that at the 8/9 ycai level the 
ciitical latio of the difference of the means is low (06), while at 
all othci levels it approaches or reaches statistical sigtiihcancc (be- 
tween 2 8 and 3 5, as indicated in Table 1) 

TA13LE I 



RLlAflOK 

or Test iiCORc lo 

Mfitfrar Aor 



Flash 


Fop 

D<i} 



Error 


Enoi 


(Flash- 


MJ 

pomu 

SD 

points 

SD 

Tap) 

aDiff 

fi/7 

178 

S2 

U 8 

35 

+ +0 

3 3 

7/8 

160 

30 

tJS 

30 

+ 2 2 

28 

8/9 

12 1 

3S 

122 

4 1 

+0 2 

06 

9/10 

102 

29 

125 

3 1 

—2 3 

28 

10 /n 

90 

30 

122 

+ 0 

—32 

32 

11/12 

90 

3 1 

120 

30 

—3 0 

3 5 

Anolhei 

question arises at tins 

point 

Is tills levels, ll 

in the test 

results actually due to 

the mcicasing giowth 

ill mental 

age^ Oi 

IS it the . 

lesult of the difference 

in IQ, that 

is, ni jcl.itive niCel- 

Icctual capacity, between the lowci and the 

Inghei age gioups’ 


Nntuully, In a landom selection of mental age gioups fiom a 
population of rnontally dclicient clnldicn, highci mental age gioiips 
tend to have lugliei /(?’s This occiiiicd in oui selection 'I’lic 
/C^‘s of the SIX age levels arc as foIlo\v^s: six vcai level: 60, seven 
ycai : 62 ; eight veai 67 , nine year 70 , ten vcai 73 , eleven vcai 77 

In Older to answei the above question we selected fiom tlie total 
gioup the cliilclicn who'c 70 hw between 63 and 73 Tiic .weiagc 
test lesuUs of these children, giouped accoiding to the six mental 
age levels, have been computed in I'ablc 2. Although tlic gioupc 
vary considerabl)' in size we may conclude fiom the table that the 
gereral tienJ found m the laigci gioups is ciiainclciistic also of 
the gioups within a restricted 7Q range The hildings suggest, 
therefoie, that the giowing supcnoiity' In aclucvenicut on the flash 
test ovci the tap test is actually a function of mental giowtli 

C Discussion 

The piescnt study suppoits the vicr\ of those psychologists who 
heheve that development in the pciccptioii of space iclatioiis is not 
a puicly quantitative affair. Genesis of space lelationslup not onlv 
involves greater and gieatei complexity but has a dchnite qii.ilil.uivc 
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TABLE 2 

Reiatiqn or Test Scorl lo Mehtm. Aop within a RtsTRicTFD 
IQ RANnn (63-73) 


M/I 

Plasli 

El roi 
points 

SD 

Enoi 

points 

Tap 

SD 

6/7 

IS 

42 

12 S 

3 2 

7/8 

14 5 

3 S 

12 S 

3 1 

8/9 

n s 

38 

11 7 

2 9 

9/10 

10 a 

25 

12 0 

3 0 

10/U 

aa 

32 

11 5 


11/12 

85 

25 

11 5 

2 8 


ii'.pecl, since, during giowth, a change of domin-incp occuis among 
Cfiitcun f.ictois undcih’ing the perception of spncc This shift of 
dominance is indicated, in oui cxpciimcnts, by the glowing siipcrioi- 
iCV of the pcifoiinancc on the flash sciics ovei the aclncvemcnt on 
the tap tost 

The psychological diftercnccs of the pciccption of space lelation- 
ship in the two series seem to be the following (a) Spatial lelation- 
sliip as peiceived in the tapping is lathei concrete and pcisonal, 
spatial iclationslup pciccivcd in the flash technique is inoie abstiact 
and iniiieisonal {b) In the tap scucs, visu.il movements aic out- 
standing chaiacteiistics of the stimuli, whereas flashes arc inoie 
static in natuic 

Accouling to iioimal gcnclic psychology space pciception develops 
ill teims of inci easing objcctivation and abstraction on the one side, 
and of an inciois>e of stnlic in iclation to dynamic characteiistics (4) 
on the otliei Tliese ontogenetic principles have been based primaiilv 
on caieful obscivations (3), and to a lesser extent upon expeiimcntb 
Two CApciimcnts may be cited as evidence of this development 

The expciiincnts of MetU and Toblei indicate that the visu.il 
spatial field of the youngei child is dynamic to a grcalci degicc than 
tliat of the older child and of the adult. The authois compaicil the 
thiesliold of app.irent movement in 38 cliildien of 5 to 12 years of 
age with tliat of 22 adults (1) The youngci children could dis- 
cern movement m the stiohoscopically projected (cinematic) images 
at <i lowei speed than could the older children and the adults In 
otliei winds voungci childien aie moic sensitive to app.uent move- 
ment than oldej childien 

A second cxpeiiment concerns the development fiom concietf, 
peisonal to .ibstract, objective space relation Piaget devised a group 
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of tests Inch are very useful in the analysis of this clevclopinctit 
According to Piagets finding, a diild is able iclntivel}' eaily to 
distinguish left and right on othci persons, but le.uns to discnmi- 
natc left and right on inanimate objects at a much Intei time Foi 
instaiite, the spatial lelation!, of three different objects placed side 
bv side cannot he conceived coiicctly until the age of 10 to 11 
veais (2). 

Ou] own expeiiments agree with these findingN lathei well TIie5' 
indicate that the stiucture of visual spate luulcigoes a tiansfoima- 
tion with increasing mental age Objective, quasi-gcomettic piopci- 
ties of space and space lelations develop latliei lapullv at lire age 
levels concerned, becoming moie important than the moic piimitiye, 
conciecc, and dynamic piopcitics of sjwtial tclationship 

D The Space Relations Test anp Special AarniMnic 
Disabilities 

In a picvious papei a definite iclationsliip has been clcinonstiated 
between special arithmetic disability and low scoics in certain visual 
tests (5) In these tests a group of 14 boys high in aiithmctic 
achievement proved supciior to a simdai gioup low in aritimietic 
achievement, in tlicii ability to lepioducc various paitcins composed 
of dots, TIk average cluonological age, mental age, aiithmctic 
and reading age of the two groups arc indic.ited in Tabic 3 


TABLE 3 

Read Audi 

C/I MA A A 


Poor arilhmctic group 

I$0 


2 


95 

Monilis 

Good arithmetic group 

160 

lE 

5 

i 

112 

Months 


The present test has been used foi Kutlici analysis of the visual 
factors related to arithmetic disability. The test was administered 
to the two groups. Their scores are indicated m Table 4. The 
results suggest that the poor arithmetic group is dcfimtclv infeiioi 

TABLE 4 



Points of cri or 


Flash 

Tap 

Poor nrithmctic group 

14 5 

11 3 

Good nrithmctic group 

95 

11.7 
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on the flash test with lespect to the tap test. Tlie peiform.ince 
of the good giQUp on the flash test is definitely siipenoi to their 
pcifoimance on the tap test The conclusion that the score on the 
flash test is lelatcd to aiithinctic achievement lias been strengthened 
bv (.alculating the deviation of eacli individual’s score fiom the 
avciagc score foi his mental age Fifty-eight pei cent of the poor 
gioup have a lower peifoimance on the flash test than the average 
foi then mental age. foi 22 per cent the scoic is equal, 22 per cent 
c\LCcd the avciage Fouitcen per cent of the boys of the good group 
score lowei, and 58 pei cent highei than tlic average for their men- 
tal ages, 28 pei cent scoic at the average^ 

We inav theicfoic conclude that the ability to giasp quasi-nbstract 
visual space lelations seems to have a definite beaiing on aclncve- 
inent in aiithmetic'* 


E Summary 

1 Appioximatelv 180 moion and boidcilmc defective bovs 6 
to 12 yeais of mental age wcie given a test whicli lescinblcs tlie 
Kiioy Cube test The picscnt test consists of two experimental 
'■cues In Senes I the cxpcnmcntci taps four squmes ni a given 
ordei, and in Sciics II, the same combinations are presented hv 
lighting the squaies In both senes, the child is requested to tap 
the squares m tlic picsciibcd oidci. 

2. Ill botli sciics, tile ciiois dccicasc with incicnsing mental ,ige 

3. Tlic peifoimance on Sciies II is mfenor to that of Series I 
at tlic lowci mental age levels, supciioi at the highei mental .ige 
levels 


■The difference in the two »coic> may be cxticme in inclivulual cjses 
Snell a case is JB, a boy wilh a severe authmetic disability. The case has 
been desenbed in previous piiblicatiou by A. Strauss and myself (Finger 
agnosia in children Ainn J Psychial, 95, 6, 1939,) The boy, with a 
mental age of 9 years, K) monllis is retarded 27 months in arithmetic as 
compared with reading IIis eiroi score on the tap series is only 7, but 
he scores 20 error points on the (lash test 
'’Further analysis of the data has revealed differences in the performance 
of cliilclrcn liclonging to two clinical ivpca of mental deficiency, viz, the 
endogenous (heredofamilial) and the exogenous type (characterized by 
brain lesion) It has been shown pieviously that these clinical types per 
form visual-motor tasks in charactensbcally different ways (Cf , II Werner 
and A A Strauss Types of vUno-motor activity in their relation to low 
.'lilt] high performance ages Pior 4mer Ass'n Men Dcfic , 1939) Simi- 
lar qunlitalive differences in the performance on tlic present test have been 
found, and will be described m a later publication, 
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4. In mentally dericienl cliildieii, stoics on tlic flash scucs seem 
to vary much moie widely wuli mental age tliaii on the tap senes 
It may theiefore lie mfeired that the flash scries is mote [hsennuna- 
tive than citliei Series I oi the oiiginal Knox Cube test 
5 There seems to be a definite lelatioii between special aiith 
metic disabi'litv and poor pcifoiniancc on the flash test ^luit on tlic 
tap test) 
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CONSISTENCY OF FOUR METHODS OF MEASURING 
ONE TYPE OF SPORADIC EMOTIONAL PEHAVIOR 
(CRYING) IN NURSERY SCHOOL CHILDREN*^ 

fnslilHte of Chid IVtlfate, VmvetsUy of Cnliforina 


Catherine Landreth^ 


A Method or Investigation 

I'lie invi-sMuatoi ot emolion.il behavioi iii pieschool cliilclicn h.is 
scvcifil methods open to Inra Riicflv sumimiiicd these aic the 
expel imc.iu.tl method, its development in tcims of .i moie pictisc 
mstuintental ine«isuicnicnt, illiistMtcd lit the giilv .momcti ic tech- 
niquc, contiolleci ohseivation of icpcatcd slioit samples oi behavior, 
diarv iceoids taken m systematic form, iutiiigs of bcliavioi tnuts, 
interviews, (iiid piojective methods With this vaiictt, ami a litci.i- 
tuic resulting from tlic employment of diftcicnt techniques, it be- 
comes ebseiicial to dctcimine to what extent choice of method used 
HI investigating a {>.iuiculai tvpc of behavioi ma\ attecc tlie lesults 
obtained 

I'hat inctlKid tna\ altcet icsults is indioucd bv lU C Jones 
and n S Hulks (3) leview of investigations on hchaMoi tiaits 
A tabulated summaiy of 10 investigations in which coiielacions be- 
tween lalings and ohjcctive mcasuics of cliildicn's tiaits wcie listed 
reveals that 15 of the .34 conclations wcic below 50 Robnibon (4), 
who used fuui mcasiircb foi investigating emotional cxpieasiveness, 
icports coriclations of appioximatclv zcio How may this lack of 
agiccmont be explained^ Is it a raattei of crudity of the iccoulmg 
device and unicliabditv on the pait of the iccoidei, docs it .uisc 
tluoiigh lack of analvMs and hence lack of standaidization of the 
situations in wliicli the behavior was obscivcd, oi, would a iccoid of 
variations in individual endogenous factois icvcal lelationsliips which 
would .iffcti agi cement, even when the exogenous factois lemained 
constant fioin one situation to aiiothei^ 

•■Acccineil for i)iil)hL.itioii by llaiold E Jones of the Editoiial Uoaiil, anJ 
received iii ilic lulitoiial Olbtc: on June 18, 1939 

^'he wiiCei IS iiulebtcil lo IJis If E Joins, II S Cont.ul, anti Maiv 
Shirley foi leading aiui cnlicism of llu ma«uscn|n Clental and statislicn! 
assistance in the picpniation of the material was fiiiinshed by the peistmnel 
of Works Progress Administration Oflicial Piojeet No 65-3-5406 
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The |)iesent: invesUg.uion was undertaken with a view to dctcr- 
ininmif the extent U) which these factois nnglit he operative in 
mvestitfations of emotional behavior The hchavioi investigated wrs 
cri'inp Tlie choice aiosc fiom the need of ohsciving this behavior 
in all the situitions arising duiiiig the course of a day 'I'liis necessi- 
tated cQopciation on the part of the childicn’s pnicnts It was 
assumed that parents \voul<l he mote willing to investigate and less 
apt to oveilook a fonn of heliavioi that constituted a nuisance to 
tliem, This assiimption was fiillv justified in the 7c.il willi whidi 
tile paients iiiidertonk coopciation. 

The evidence fuinished from this siiuh incUidcd . 

1 A compaiison of lesults fiom foiii methods of investigation 
earned on simultaneously” in one situation — the ftec plnv period 
in a nuisei)' school 

2 A coiupaiison of icsults fiom one method of investigation 
employed in two diftcicnt situations — the ficc phiv pcuod m .i 
nuiberv school, — and the home of each child 

3 A lecoid of variations m exogenous factois — (childicn and 
adults present, activitv engaged in) — icsulting in classification of the 
situations in winch civing occurred, and data on the incidence of 
ciying ill thffeicnt situations, 

4. A rccoict of variations m endogenous factois — colds, minor 
illnesses, constipation, ctc» and the iclaiionship of such factois to 
incidence of crying behavior. 

5 A iccoid of the responses olitained fiom diffeicnt individuals 
ill the enviionmcnt to this bchavioi, and the relationship between type 
of response and incidence of behavior 

6 Case analysis revealing dtnamics of inteiactinn between these 
various factois 

The piescnt icport is limited to a compaiison of methods employed 
in terms of their icliability and validity A forthcoming study will 
present statistical findings on factors associated with crying and an 
analysis of the situations provoking this behavior, in teims of their 
significance for particular individuals, and for age and sex grouping. 

Thirtj'-two children, 14 girls and 18 bovs, with age langc from 
two years eight months to five years two months at the midpoint 
of the investigation, made up the sample The cluldieii had been 


“Ratings on the children were made two months piioi to tlic pciiod in 
which objective measures of Ihe behavior invcsligatcd were obtained 
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in attemlancc at t]>c Institute of Cluld Wclfaic nursciy scliool 
for periods varying fiom 36 to 393 days Mean and median IQ^s 
were 122 and 124 icspectivcK- The gioup lepiesented a selected 
socio-cconnmic sample in that they weic diavvn fiom middle class 
homes of piofessional and business people The selection wa^ neces- 
sitated by the need foi obtaining intelligent coopeiatioii fiom the 
parents in the mattci of iccord keeping 

The foul methods of investigation applied in the nurseiv scliool 
were incident sampling over a period of eight weeks, time sampling 
ovci a pel 10(1 of seven weeks, the bead teacher’s lecord foi the eight 
weeks peiiod and the same tcachei’s rating made shoitly befoic tlie 
investigation was undertaken. 

The infiequent chaiacter of civing bchavioi, commented on by 
othei invesligalois, suggested the possibility of obtaining a reliable 
rccoid throLigli ohscivatiom of the total gioiip Such a pioceduie 
was facilitated bv the following conditions («) the cluldren were 
out doors dining the entire penod of observation, {b) practically 
the entire outdooi space could be surveyed from one position, (f) 
the moiiimg piogiain was devoted entirely to ficc play save foi 
a slioit period of siuiy telling and a biief inteival tm fiiiit juice 
Tile teiin “incident sampling” was .ipplied to this method of 
rccoidmg because it was impossible to iccord absolutely evciv inci- 
dent of civing behavior Howcvci, ovci a period of 40 days it v’as 
undoubtedly possible to obtain a Jaige and lepiescntative sampling 
of each child’s behavim foi the period of obseivation As indicated 
in the retold foiin (Talile 1) use of numbers in place of names 
for the children, code Icttcis foi equipment in the playgiound, and 
clicck marks foi tlic majontv of items made lapid iccording possible 
Tile following cntciia wcie fiiinishcd in icgard to the various types 
of Giving beh.ivioi 

So camiun vanes iii mlcnsily, but is chAractenzed by a shrill 
aggiessivo qiiahly A prolonged outcry without tears belongs 
in the sciciming category 

Squealwg metudes the short, often staccato squawks of pro- 
test It 18 not prolonged like screaming, nor quite as aggressive 

Jf'Jniiitit/ IS char.iclcji/ecl chiefly by the nasal complaining 
lone Tlioiigh often assoemted with words, it also accompanies 
non-verbal vucali/nlion. 

iobbiHff usually occurs after crying, it is characterized by 
convulsive breathing There may still be some tears, but it is 
distinguished fiom crying in not including a vocal oiitcrv. 
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lABLl!. J 

Orservaiionai Stui>\ of 

Date Da> Reconlei 


ChjhJrei) present J 2 3 ^ 5 6 7 S 9 10 ] J J2 

13 H 15 16 17 18 19 20 21 22 23 2^ 

25 26 27 28 29 30 31 32 33 

Child crying 

TIME (1) Time of occuriciiLc 

Dinotion of outbitist 


(2) What “set «1P’ cryuiK'’ 

SITUATION (J) Who nerc piestiu’ 

Wlijt was child dfliiiK 
at the (imeP 


(4) Crvmc vviih teais 
Scii'atniiig 

CKYINO SohljmK 

BEHAVIOR Whii«|icii«K 

WIiniiiiK 

Squealing 


(5) Woids spoheii 
AttdckiiiK-liitimi', 

ACCOMPANYING kicIviiiK. etc 

BEHAVIOR Rimninj? loi help — 

A<ikiiiK help 

Iiuliicit, limpiiesH, 
MRidil), thrtius self on 
lloor->-hol(ls bicatli 


(6) Tcachci 
UEAC'IION OF ChiUlicn 
THOSE PRESENT 

T vpe of icspoiisc 


EFFECT (7) SnipH bchat'im 

ON CHILD’S Continues 

BEHAVIOR Increases 


APl'ER (8) CbceituI 

EFFECTS Frethil and imha|>p> 

Other 


lyhimpeung dilFcis fioin sobbing in h.iviii)r a vocal eleniciu — 
a broken cry It is easily distinfruisbed from ciynin by this 
broken cry However it also fiequcntly develops into rryinjj, 
if YOU are in doubt, and theie are tcais, check the tuitlniist as 
crying with tears 
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A prelimiii.iiy piactice pciiod furnished evidence as to the order 
of checking which gave greatest reliability This order, indicated 
by numbers on the record form, was adhered to throughout the 
period of observation Infoimation fuinishcd m the sheet of in- 
stuiclions included the following 

The Sttaahon 

Whfit set off crying? As miicli of the ciying seems to come 
from attacks or encounters with other children, check specifi- 
cally these three Hems— the niimhcr of the “attacker,” the nature 
of the “attack,” at what ii was directed — die child’s person or 
pioperly What was child doing at time? Use code letters 
foi play equipment Do not attempt to get details of child’s 
activity, simply his location with reference to flic particular 
giuiip of pinv equipment 

Type of usponse 

Clietk fiivt hy sv/rowi Watdi for response from child causing 
crying lie mjv desist in his attack, redouMe his efforts, or 
simply continue Also note any response from other childien as 
well ns adults 

After Effee/s 

Obsirse cliiUt foi one minute aftci ciying has censed unless 
nnutliei tiuld cues Cluck aftci effects Check as cheerful un- 
less then. IH a delmitt negative leactinn Chcciful simply means 
n return to the lIiiUI's iisu.iI stale If voii arc observing one 
ciying iiicidciit and voii lic.'ir anothei do not try in get it, 
pul n Liiiss in (hi upper right hand corner of the sheet you nrc 
recoiding on to shoiv yon have missed an iiiciiicnt Lntci, 
you m.iy be able to check the child's letter beside the c^o^s 
Do net lUsh ihrniigh one incident to get another 

At the end of the piattice pciiod, iccotding for the eight weeks 
diiiiituin of the investig.ilion m.is undcitakcn by a graduate student 
in psyeholo^iv, s.i\c foi .i two-M’eeks pciiod duimg whieh the m liter 
recoided siiniiltaneouslv to obtain n incasine of tlic leliahilit^ of 
the obsciv.itions A hip boaid with a sloji watch and walcli sccuiely 
atlachcd, a shc.if of ictoids, and a pencil wcie all the equipment 
icqiuied foi uuiid taking 

As the icciiul used in the time sampling or time frequenci’ ob- 
teiviition indicates ('lahlc 2) the time unit was 15 seconds The 
length of obseivalion was one minute lepeated four times dining 
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table 2 

The ExpRrsstoN or Negative Emotionai Reactions 


rKild . Observer Watc 

1 2 3 4 5 fi 7 8 9 10 11 12 13 14 IS 16 17 18 
21 22 23 24 25 26 27 23 29 30 31 32 33 


19 20 


Time 

Frowning 

Scowling 

Pouting 

Crying 


Crying (Tears ) 

Scrciiming 

Sobbing 

Whimpering 

Whining 

Sqiienling 

Tolling 


Kicking 

Striking 

Pinching 

Scrntching 

Fulling hair 

Biting 

Running .it 

Pulling 

Pushing 


Shrinki ng _ 

Straggling _ 

Riintiing for h elp 
Running nway 


Jumping lip anti down 
Throwing self on F 

Stiffening 

Limpness 

Refusing to m ove 

Throwing thin gs 

Nervous habits 


Each short horizontal line represents a fifteen-second intcrvnl 
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c!icli moiniiiff, the chilJien being observed m setml jotation One 
liunclied oi inoie onc-minutc obseivatiom wcie obtained on 23 of the 
30 cliiltircii obseivcd. Abscnucs made it impossible to secure this 
mimbci on the lemaining seven Absences also made it ncccssaiy 
to t.ike more llian foui one-minutc records a morning on seven 
ciiihlrcn Dvning the last thice days of observation eight one-minute 
lecords weic obtained on these children As it was desned to com- 
pare the icsiilts obi.uned fiom these rccoids with those of other 
investigators who had obscivcd only dm mg fiee plav situations, no 
lecords were taken dining the stoiy period oi while a child was 
getting his oiangc jiiicc oi going mdoois to the bathioom 

Dining the entiie period of the investigation the head teachei ^e- 
coidcd at tlic end of the moining the names of all the children 
whom she iccallcd as having cued The icason foi obtaining this 
type of letoid winch was ncccssaiily a much ciiidci mcasuie of the 
child’b bchavioi than the two measuics previously dcsciibcd was 
pnmaiily for puiposcs of companson with the head teachci’s lating 
At the beginning of the study this tcachci Iiad rated 25 of the chil- 
dien on 61 items from the California Rchavioi Inventory for 
Nurseiv School Cliildicii (2) As one of the items in the scale 
was the inhibition of cniiig, it was believed tliat the same teacher’s 
leund and latiiig on this bchavioi tiait might fuimsli some evidence 
as to the extent to which icacheis’ latings aie based on a mental 
photogiiipluc iccokI of the duld’s actual bchavioi While it is tiuc 
that the teachei 's mtmg applied to a pctiod hefoic the study was 
made, the length of lime elapsing between the actual lating and the 
conclusion of the investigation was only two months 

'I'hc type of ictoid kept of the child’s civing behavior at home foi 
a period of five weeks was almost identical with the incident sampling 
foim used in the nuisciv school The only modifications weie that 
iiumbers foi cliildien present weic omitted , the section T tnie included 
an Item “lepoitcd by”, and the section Reaction of thoie pieseiii had 
the Item “by whom” in place of “teachers, childicn ” In addition 
to this iccoid form, patents fuinished infoimation on a systematized 
daily ictord sheet as to tlie child’s physical condition and health 
loutinc Ills sleeping and nap houis, elimination, meal hoiiis, and 
toilet accidents ^rhev also iccoided events vaiying the day’s loutine 
such as adult ni child visitois in the home, cxcuisions or visits made 
by ilic cliild outside the borne The sheet of instructions furnished 
the p.ucnts is luintcd below 
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1 Record'! are lo be left in the box on the nursery school 
mantel-picce when the children arc liroiiKlit to school iii the 
morning (On Monday itiornings there will he three records 
one for Friday, SDtiirtlay, and Sunday) 

2 In the space marked "IJouis tioi tiicludeil," nt the foot 
of the first sheet, record »s to be made of any j>erin/ls i)iinni' 
which ihe cliihl was not iinclir obscrvalioii (e,t{, ‘'molher away 
shopping”) Record the heginnliiK and the end of the period 
(eg , from 2 30 to 4 40 p m ) Place a check mark in tins space 
if child was under olwervalion during the entire cl.iy 

3 Try to recoid every incident of ciying witli (cars, or 
screaming, or sohhing (convulsive caicliing of the hrcfith), or 
whining, or whmipcriiig (Inokcn ciymg), or s(|ii(.nling 

After using the blank for a few days the tune rcquiicd for 
recording will be gicativ sUoricncil For the most pniL tlic 
rccoTfl can he msfle hi phicmc a check mark opposite the 
appropiintc entry If one sheet is insufiicicnt for recording the 
number of incidents occiiriing during the dny, ilic second shcci 
of othci blanks may be used and pinned or cli|>|)c(l to the record 

V In recording duration of outbuist use 

if ontbuist IS inoic oi less inoineiitaiy 
£ if outbuist occupied less than 2 iniiuitcs 
S " " “ fioin 2 to 5 minulcs 

10 “ ' " from 5 to 10 iminiiox 

If longer than 10 miniitcH stale time as nearly ns jiiissiblc 

5 It 18 dosiiablc to have all iccoids made by the haiiie per- 
son as far as this is possible, but in eases wlicre the child is 
cared for by sevtial pcisnns at different nines, it may Ih’ necos- 
aary for a ntiinbei of people to participate in tliu study ii) 
ordci to iiistiro .1 complete rcpoit Opposite tlic space marked 
"reported I>v” write (he name oi iiiiti.ils of die peison re|)()it- 
ing the pniliuilai intidenl or crying or rchUed bclinvinr 

6. (A) "IVfiat was child doing al ihe lime'' mid 

(R) "JFfjal set off ctynig" should be lecorded as biielly 
and concisely as possible and yet give an adequate jilctiiie of 
the situation (eg, {A) Playing with her doll; (If) Urolhcr 
pulled It away trom hci ) 

7 Opposite "Type of lespouse of those pi aeut" rcpoiC ex- 
actly what svas said oi done, aud m the space "Ity luhom" 
iccoiil the name ni initials of peison making die response 

8 In the section "LffctI ou Child's Hrhavior uj this lie- 
spouse” put two checks (VV) opposite "stops behavior" if child 
stopped crying or screaming, etc, immediately, one ihcck (x/) 
if crying oi screaming tapers off slowly " 
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A iiviesUon lutuinllv auscs as to the acciiiacv jiiuI sifTnilicancc of 
icsults obtained in this way fiom imtiaincd ohscivcrs As 60 per 
cent of tile niotheis weic coIIcrc Ki.uluatcs aiul the majoiity of tlie 
leinainiiiji 40 pci cent had one oi moie vcais of college cchication, 

lAlllE 3 

siJMM.vm OI M viN Daia on Imdiviiiuai Cases 
Incident s.iiiip|iii|r 

llnnic School 

C'lVing Cryiiig 

inci- inci- 


C’nsc 

No 

Sc\ 

Age 

Yis Mos 

/p 

Waking 
Ins re- 
corded 

dents 

per 

day 

Time Hours 
spent re- 

trying corded 

dents 

pci 

day 

Tune 

spent 

ciying 






no 

no 

% 

no 

no 

7r 

1 

1' 

1 

0 

115 




99 

2 00 

0 10 

? 

M 

1- 

S 

132 




96 

1 03 

LI 34 

I 

M 

4 

0 

137 

324 

2 66 

1 09 

114 

3 39 

1 09 

S 

( 

4 

0 

116 

304 

071 

0 03 

117 

1 44 

033 

6 

M 

•) 

9 

124 

347 

091 

017 

87 

0 03 

0 00 

7 

M 

J 

7 

127 

299 

I 06 

0 94 

51 

0 65 

0 26 

S 

M 

2 

S 

m 

310 

1 06 

015 

66 

0 41 

013 

9 

M 

5 

0 

113 

25J 

0 97 

0 07 

90 

0 57 

0 15 

111 

M 

S 

2 

117 


0 31 

0 20 

117 

003 

0 00 

11 

I' 

3 

2 

I2S 




81 

1 04 

0 25 

12 

1' 

1 

2 

121 




SI 

0 67 

015 

13 

M 

3 

2 

135 

311 

2 37 

1 li 

87 

1 14 

0 42 

1 1 

M 

3 

5 

141 

2S2 

2 14 

014 

78 

0 12 

0 02 


1 

1 

10 

124 

271 

0 77 

017 

99 

018 

0 05 

16 

M 

3 

4 

m 

294 

1 06 

031 

60 

1 45 

0 20 

17 

M 

2 

10 

95 

229 

1 04 

0 39 

lOS 

033 

0 17 

IS 

I 


10 

I2S 

319 

0 17 

008 

99 

0 58 

0 19 

19 


V 

1) 

«>2 

274 

2 07 

079 

ni 

138 

0 45 

2lJ 

F 

> 

10 

120 




111 

2 27 

0 46 

21 

iM 

3 

9 

iOl 

261 

1 17 
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It IS icasonable to assume that they wen* equal in ciluc.itioii .ind 
ability to the avciaire of the technical assistants cmplovcd in most 
reseaich laboratoiics Fuitliei, the iccotds wcic phiascd m such .i 
way as to call foi a mmimiiin of intcipictation .mil dcsuiptivc 
lecordmg 

Evidence as to the possibility of the niothcis’ moditving ilic locouls 
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m 01 del to place thcii own oi then child’s heliavioi in a favorable 
liglic would seem to be lacking in the findings which will be discussed 
latei While it is possible that some motlicis did not rccoid every 
incident of crying that occuired tluiing tlic 35 days of lecoid taking, 
It is safe to assume that each inotlici obtained a laige and repre- 
sentative sampling of hei child’s crying bcliavioi duimg that period. 

Not all of the lecoids were made on 35 consecutive days In some 
instances the mothcis missed one day oi more when the child was at 
home sick. This was due to two tacts, one, that the child cried 
much inoic when sick, the othei, that the additional time called foi 
in giving him adequate physical caic made iccord keeping an im- 
possibilitj' foi the time being 

Table 3 summauzes the data obtained fiom methods employed 
B Results 

1 ReluibtUty of Obsnvcn 

a Petcevtaifc agieement between obseivers using Itme sainplmg 
nieihofl T-'lie number of one*mmufc obseivations on which agiec- 
incnt between two obseivers was based was 691. As the tune unit 
used was 15 seconds, this made 276+ pciiods in wlucli agieement was 
possible Dining 2004 of the 2764 peiiods both obscrveis agieed m 
locoiding an absence of anv of the bchavioi listed in the recoid 
foims, Using Aiimgton’s method (1) the penentage agieement 
between obsetveis foi peiiods when behavhi was recoided was 
fie/ le'it. 

h. Peicentagc agieement between obseivets using incident sarn- 
plt/rg method. Two obseivers iccording siimiitancDiisJy and rnde- 
pendently over a pciiod of 10 days obtained a record of 285 incidents 
An analysis of the peicentage agreement calculated as 

Total No. nicideiili — Total instances of disagieeiiient 
Total No incidents 
gave the following figures 


J Time of occiiiTenie {wubin one minute) 98 0 

2 Duiation of the ciying incident (within 

IS seconds) ■ 57 5 

3 Name of clufd or adult associated with 

ciyiiifi behavioi 58 8 

4 The cause of ctying (seven categories) 99 6 

5 Play equipment which incident centered around 100 0 
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fi Type of cryjnK behavior (seven types) 98 f 

7 Type of accompanyiiiR bchavioi (fom tvpcs) 96 8 

8, Type of response (eleven catcKorics) 87 0 

‘I Terson icsponiliiiR (nnine of child or .ulult) 89 V 

10 Aflcr-cffccts (cheerful oi not chceifiil) 90 0 

Mean percentaRe .iRrcement 95 5 


As It IV. 1 S jn'ssi'blc to have jnoie tluii one iiisuiict of ennciit 

on Items 4, 6, 7, And 9 foi each incident, this inclliod wcij^hts 
lade of agicenicnt .ind j;ivcs too low a fijjutc foi tlicsr iLiitinihu 
Items The seven types of tiviiijr .md foui of accomp.iiu'ifiK hch.ivioi 
arc tliose listed in the lecord foim. The lowest aKiccinciU was ob- 
tained on Items 8 and 9, type of icsponsc and pcison making tile 
response Lack of ngicement on Item 8 in all save tw'o instances was 
due to an emission by one of the obscivcis In Item 0 even’ instance 
of disiijnccment jcpicscntcd an omission As it w.is possible foi l)ie 
child Giving to obtain vaiious tipcs of icsponsc fioin cliililicn as 
>vel( as adults, the neemate obscivatiiin of all i espouses tcdled loi a 
liigli degice of visual alcitncss as well as swift lecoidiiig I'oi tins 
leasoii a ceitain amount of (Itsagiccmciu was piactnally unavoidable 

Despite thc'ic (lidicultics both mean at'iccmeiu and agiccmcni on 
separate items, iiidicntc that the mcidciu siniplmg method fiiiiiishcd 
a leliable means of obtaining the tvpc of data siuiglit in this p,u- 
ticulai investigation 

2 Coiiuslenry of (Jiviiiff lirh/ivint 

The consistency of the data on time sampling obscivation- was 
tested by conipaiing the ficqucncv of oocuitcucc of u\'iiig in the 
following two ways . 

1 A comparison of the fust half ot the total icund witli the 
second half 

2 A compaiison of the hist t\vo minutes will) tlic last two 
mimitcs of the iccoid of cicli child foi each of tlic inoining-, of the 
observation, 

Bv the hist method a coiiclation of 01 ± .12 was obtained, by 
the second, a CQiielation of 10 ± 02 'I'lic coiiMstum-v ot the data 
on incident sampling was tested by compnimg tlic pei(,enl,ige of lime 
spent civmg by each child on odd and even days A couelalioii ot 
,24 ± .02 ivas obtained This lack of consistcnty m civing heluivior 
IS a feature of its spoiadic natuie. As Table 1 indicates, ihe aveiage 
amount of time spent civing per child was .31 pei cent of the time 
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lie spent in the nuiseiv school, oi about half a minute pci day 
As the time-sampling lecords weie based on a sample ot fmii out of 
the 180 minutes a child was present each morning, the cliflicvilty of 
getting a lepiescntative sample of his behavioi by tins means would 
seem obvious 

The low (Icgice of consistency found for the mcident-samplmg 
method finds explanation in the evidence fiiinishcd by the picsent 
study that ciymg oecuis as the icsult of faiilv specific situations, 
and that it is influenced by vaiiations in the endogenous as well as 
the exogenous factois m the enviioiimcnt 

3 Couelatvim Between Diffeient Measures of Cryinff 
and Related Behavioi 

Tlic dcgiee of lelationslup between incidence stores foi ciying 
obtained bv difteicnt methods Is summanzed m Table 4 Fourteen 
of the 21 coiiclations aic ovei 50. Of the seven below 50, six 
lepiesent lel.itionships involving a comparison of the number of in- 
cidents of ciying behavioi in the home with scotes obtained fiom 
each of the othci six methods Appaicntly tlic number of crying 
incidents in the liome piovidcs the least icpicsentative recotd of the 
cliild’s civmg behavior 

The aveiage of all the coiiclations behveen difteient inc,mnes is 
55 This figuie is indicative of the extent to winch the tendency to 
CIV Is a general one Tins would seem to suggest that if foi any 
icason a child cues in one situation, lie will be apt to cry in anotliei, 
— as foi example, at home and at school However, these j*s aie 
not so high as to wariaiU the assumption that if a child cues in one 
situation lie will civ m evciy othci one The low dcgiee of con- 
sistency of ciying behavior by the split-half method, siiggestb rather 
that It IS not a stable pcisonality cliaiactciistic As will be shown 
latci It IS aftcctecl both bv stiain and stress in the enviioninent and 
hv vaiiations in the child’s phj'sical condition Hence the coirela- 
tion between difteient raeasuies indicate that foi cioss sections of 
the child's behavior, legaiJless of what method of iccoiding is used, 
somewhat the same picture is obtained On the othci hand, in a 
longituilinal suivcv of tlic child’s behavior, coinpnnson between inci- 
dence of ciying at iliffeient pciiods shows no such degiec of iclation- 
ship because difteient factois modifj'iiig his behavior aie in operation 
In othei words the lack of consistency in the hcliavioi is clue to the 
lack of consistency in the factois that aftcct it 



TABLE 4 

INOTENCE Scores Obtained by Different Methods 
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Considering no^v the variations in degree of inter relationship of 
each measure with every other measure, the con elation averages are 


as follows: 

Incident sampling in the nursery schoel. 

Percentage of time spent crying 68 

Teacher's recoid, 

Percentage of days crying recorded 64 

Incident sampling in the nursery school, 

No. of incidents . S9 

Teacher's ratings, 

Seven-point scale . , .58 

Incident i.Tmpling in the home, 

Percentage of time spent crying 56 

Time sampling in the nursery school, 

Percentage of time spent crving . 54 

Incident sampling m (he home, 

No of incidents , . 29 


Of considcMble interest is the fact tliat t between numbei of inci- 
dents and pcicenfagc of t(mc spent crying in school is 90* 02, while 
the i between number of mcidcnU and peicentagc of time spent 
erwng at liome is only 2$± 12 This would seem to suggest, even 
when allowance has been made for less accuiate time keeping, that 
the length of time children ciy at home is inlluencetl difierentially 
by the icsponse to their ciying In the nuisery school, where all 
childicn meet a more or less unifoim icsponse, t)ie number of inci- 
dents of crying is roughly indicative of the time spent crying. No 
such picdiction can be made foi civing bcliavioi in tile home Refer- 
ence to Table 3 shows that child No 29, who has an average of 97 
incidents of crying n day at home, spent 2 02 per cent of his time 
crying, while child No 25, with an average of 3 06 incidents, spent 
only 73 pel cent of the time ciying 
The lack of lelationship ( 10± 13) between the numbci of inci- 
dents recorded in the nursery school and tlie liome is testimony to 
the extent to whicli specific situations arc responsible for ciying 
episodes in childien. Refeirmg to Table 3 it will be seen that 
child No 21, -who lankcd first m number of incidents of crying in 
the nurseiy school, ranked seventeentJi m number of crying incidents 
at home Child No 25, who lanked first in number of incidents 
at home, ranked sixteenth in the numbci of crying outbursts in the 
nuisery school On the other hand, when the percentage of time 
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child No 21 spends civmK at home and .it school is conip.ued, it 
will lie seen that his position in icp;aicl to the is the same foi 

each situation. He i.mlts second in bofli jjioiips T)ic coiiclation 
of 78i 05 foi ]5ciccjjtn|»c of time spent ciying at home .ind .it scliool 
WQiiid seem to indicate th.it tlic pciccntjigc of time a child cues 
fuinsslies a nioie signdic.int iiKle\ to Ins eivmg hch.ivim than the 
number of times lie cues 


C SuMArnm 

This mvestiKatioii had a two-fold puiposc On the one hand it 
sought t(i diacovei the ichition of vaiious f.utois to one type of ovcit 
cmotioiml icaction — civmg — ni pic«cbool clnldicii, on the othei, ji 
W. 1 S equally conccincd nitii a (Ictcimiiiritum of the extent to which 
difteicnt observational methods mav influence tho tvpe of jpsuli ob> 
tamed The studv was based on daily obscivations made ovoi a 
ppiiod of two months on a gioup of 32 childten atteiuHiig the Insti- 
tute of Child Wcltaie musciy school FouUceii gnis niul (R hoys, 
of ages langiiig fioin two voais eight months to hvc reals two months 
at the midpoint of tho invcstig.ition, made up the gioup 'Die cliil- 
tlicn lepicicntcd a selected snmplc fiom the socio-rconomic stand- 
point, as they wcic diawn fiom middle class homes of piofossional 
and business people The selection was necessitated by the need foi 
obtaining intelligent coopciation fiom the patents in the mattei of 
iccord keeping. 

The methods of obscivation cmploj'ed woe (/r) Incident sampling 
in the liotue ovci a ptiiod of five weeks, the iccoicis being kept bv 
the ch/ldicn’s mothcis, (1/) incident s.unphng in the niiisciy school 
over a period of eight weeks; (c) time s,iinpbng m tlic miisciv 
school over a peuod of seven weeks, (d) head tcachci’s iccnirls m 
the nursery school ovci a peuod of eight weeks, (c) one leachci’s 
ratings based on hc» acupinmtance. with the childicn dining tlie 
peuod they wcie in attendance at the nuiscrv scliool. Faiilv de- 
tailed home ipcords lepoiting the daily health loutine of tlie cliildien 
weic also obtained for a peuod of five weeks Tlic puipose ot the-e 
recojds was to dctcimme the lolation between licaltli JoiiUnc .in<I 
emotional upsets 

Uchavioi was iccoided wilh a high degiec of lehiibililv irjni’- 
seiited by 97.5 pci cent agiccment between two obscivcis foi time 
sampling and an aveuige of 955 pci cent (tangc 87 to 100) foi 
10 items recoided by incident sampling 
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Incident sampling fuinished the most valid mcasuie toi spoudic 
bcliavioi of the type investigated As will be discussed in a Liter 
article it also finnislied icliable evidence as to the situations which 
c.illcd forth tins behavioi in diffeient childicn 
Time sampling finnished a much less satisfactorv and less valid 
iccoid As a mctliod of investigation it is obviously uiibiii table for 
spoiadic tipcs of bcliavio], because the length of observation — four 
minutes — is too sliort to obtain a icpicscntativc iccotd of hehuviur 
whicli QCCUis on an avciage of less than half a minute pei nuisery 
school moimiig 

If time IS at a premium the value of teachcis’ latings should be 
considcied In the piesent study one tcachci’s lating coiielated 66 
with all uthci lecords taken m the scliool and 58 witli .ill the iccoids 
t.'iken at liome and at school 

Duiatioii of ciying behavioi is a moic v.alid index tlian iiumbei nf 
Giving incidents 

Fm a ciosa section of tlic child’s behavioi in one situation such as 
a iniiseiv school, sonicwli.it the same pictuic is obtained icgaulless 
of tlic method used In a longitudinal study, coinpaiisoii bctM’ecii 
incidence of behavioi at dificicnt ])Ciiods shows no such dcgicc of 
lehitionsliip, hccausc difteient factois modifying tlie cliild’s behavioi 
aic in opeiation This is icflcctcd m the low degiec of consistcncv 
of behavior, which is intcrpicted as aiising mainly fiom lack of 
consistency in the factois aftecting the behavioi 

In conclusion, selection of mctliod (oi methods) should be based 
both on the chaiacteiistics of the behavioi to he obseived, .and tlie 
rccoid fuinisbcd of the context in which the behavioi .ippeais With- 
out the lattei, as will be shown in a subsequent icpoit, sheet enu- 
mciation of incidents, oi duiation scoies, are lelativcly meaningless 
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COMPREHENSION OF SPATIAL RELATIONS IN 
PRESCHOOL CHILDREN* 

CluiK o[ Chilif DtvelopiiteHt, Yale University 


Edith Meyer’ 


A Introduction^ 

The investigation desenbed here has been designed as a contribu- 
tion to the genetic psychology of reasoning It belongs to a seiics 
of studies of the evolution of notions tn the child’s mmd. In his 
latest book, Piaget (U, 12) b.is desciibcd how notions like object, 
causalttv, space, and time aie constructed progiessivcly iluiing the 
sensoiy-niotor development of the child in the first years of life 
TJjcse notions aie closely connected in then evolution. As Poincaie 
(13) savs, tlieie is. no such thing as space independent of objects 
Relations between objects and movements of objects cicate space 
Space 18 not the pciccption ot a contalnci but the perception of its 
contents. 'I'he notion of space can only be undeistood as a function 
of objects and all then relations So rlic notion of space, if it is to 
hr studied genetically, must be conclatcd with the comprehension 
of objects and of then piopcrtics 

The picsent study is designed to invcstig.itei in ccitmn selected 
situations, the evolution of the notion of space duiing the pjesLliool 
ycaii, between 18 months and 5^ ycai.s 

Tlierc is a good deal of evidence to 5.how tliat the pieschool child 
is deficient in the compiclicnsion of spatial relationships Evidence 
can be found in studies of instiumeiital behavior sucli .is have been 

•Accepted foi piiblicaiion liv Arnold Gesell of the Editorial Boaid, niul 
received in the Editorial Oflice on June 2S, 1939 
Tins study \v.5s made while the writer held a Steiling Research Fel- 
lowship ill the Giaduate School, Yale University 
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the Ynle Clinic of Child Development, who kindly made available all the 
facilities of the Clmic .ind the Guidance Nurseiy and who read the manu- 
script, to Miss N A Hogan, Piiiicipal and to the tcachBrs of the WPA 
Nursery niul the Kindeigartcn of Ccdai btreet School, New Haven, Connec 
ticut, for their kind assistance in securing subjects and .nccommodations foi 
the experiments, and to Mr P II W Hartmann, technician at the Clinic 
of Child nevelopmeiit, who helped in fiicparuig the .apparatus anti draw- 
ing the charts 
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repoited by Gescll (3, 4), Charlotte Buhlar (2) and otlicis Other 
invesUgat/ons oi pfoWcm-soJving bclMVior sliow a stmilar deficiency 
With techniques akin to those applied hy Kohler (7) to chimpanzees, 
Alpert (1), Mathesen (8) and otlicts have studied the general 
hchaviot of preschool ehildicn in problem situations Andie Rev 
(14), in ins genetic studies of piactical intelligence [some m col- 
laboration with Lamheicici (15)], has caicfully analy/ed tile genetic 
progress of the clidd’s stnictimng of the situations All these in- 
vestigations show a glowing ability of the child to adapt to vaiioiis 
situations, to consider and foiesee iclations hetwcon objects, to effect 
appiopiiatc changes m the position of objects and of liimself, to 
analyze whole situations, to icstiiictiirc them, etc In ,iU such per- 
founanc.es spatial lelatioiiships aic involved. 

B Tub Proiili m 

The piesent sciies of expenments rcpicscius a jncliininaiv ap- 
proach to the whole piobicm The main points which seem to be 
ivoith investigating aic the lollowing Wlut speciilc pinhlcnis are 
involvcij for the child of picschool age in the compiolionsuin of 
spatial iclatioiis^ How do children of vaiious ages lespoiul to those 
problems^ Is any genetic piogicss cvidcni^ Wiiat .ire the charac- 
teiistics of such genetic piogiession, and what initial c()ncliision> 
may be Jiawn with icgaiJ to ific eiolution of the notion of space 
duung picscliool ycars^ 

C Gcnpral Mftiiod 

The child was placed in vaiious piohicin situations, which will 
be desciibcd in detail latci Each situation included ceitain piob- 
lems conceining spatial iclationsliips The w.iv in winch a child 
handles the cntiic situation is liable to give us sonic infounaLion 
about his compielicnsion of the specific pioblcm. 

Behavior was ohseived caietullv duimg the whole pioccss of piob- 
icm solving, since the puipose was not only to undeist.uid what 
the child does, but also to uiideistand why he does it, and what unilei- 
lying notions arc icvcalcd by his behavioi. The whole pioccss is 
of mteicst, tiials and hesitnlions, reactions to suggestions, bcli.ivioi 
in repeated and modified situations, all become important 
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SixLy-thrce children, belween the ages of 18 months and ^'cars 
were examined (Table 1) Most of them weic seen in a W P A 

TAULE 1 
SuniLl-TS 

18 2 2M 3 V/i \ I sy 

Age nios yrs yrs yrs yis \rs yis )rs vis I'nlal 


Boys — 51424464 30 

Girls 3 4 5 7 4 5 2 1 2 33 

3 9 6 I! 6 9 6 7 6 63 


Nursciy aiul in a mumciiml kiiulcigaiicn, New Haven, Connecticut 
The childicn weic movtlv ot Italian and Jewish oiigin Tlicv were 
all from the woi king class of New Haven The legulai occupation 
of the fathei was vanonslv leportcd to be common laboi, tiiick 
driving, etc , most of tlic paicnts wcic on ichcf at the time of the 
investigation. I'hc 18 month old childicn were seen at the Chnio 
of Child Development and liad been icfciicd foi social leasons 
Some of the vcai old childicn. ss’lnch were inclmletl, ^YCle pupds 
of the Giiulance Nuisciv of the same clinic, these cluUIicn belonged 
to a higliei social economic class Altliough thev wcic a little 
supeiioi in some lespccts, then pcitoimancc in oui expeiiiinents did 
not diftei to a significant degree fioni that of the childicn tiom 
das«cs with lowei social economic background 

E ExpI'Rimkntxl Findings 

Although the study of the constiuction of the notion oi space has 
to be made thiough the stiuh of behavioi, it must be kept in mind 
that the ad.tptations to spatial leUtionships as they aic seen in 
behavioi aie net in themselves the centei of the iiivcsiigation Thev 
aic only to he studied so f.ii as thet .ue apt to tliiow light upon the 
compiehension of these spatial i clationships hy the child It is the 
notion of space from the standpoint of tlie child and not lioni that 
of the ohseivei winth will be studied hcic 

According to Piaget (12) Uxm factois aie essentuil in the con- 
struction of the notion of space (r/) compiehension of the spatial 
relations between obiects, (b) compiehension of the indiN’ichial's 
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own shifts of position The e-vpciiments conducted in tlll^ study 
have been based on coosideiation ot tliese two points 

Fiom among the cliffeicnt aspects undci wliich the cnmpieiicnsion 
of the spatial iclations between objects might be studied, two inter- 
1 elated aspects luve been selected foi stiidv lieic; (^) tiic fitting 
togcthei of toims, (^) the compi chension of a moving object in 
iclatlon to other objects 

Comptehension of the individual’s own shifts of position \m[I be 
studied under the following two aspects, (a) cooidination with a 
ficelv movable object, (b) coordination with an obicet whose ituive- 
ments .iie icgiilated 

All diesfl foul aspects are closely iclatcd Some inateiial he.uing 
on each aspect could be fouml in the lesults obtained hi even one 
of the expeumcntal pioblems, but each gioup of icsnlts will be dis,- 
cussed piimarilj' with refcicncc to tlic one (iiie-'tion to wliicli they 
aie most lelcv.ant 

\ Expenment 1 Cnnipiehcnston of Spaiinl Rt’l(i/ioii\Jiipi 
between Obiecls 

{I The fitting iogelltei of fouin 

(1) Pioblem i‘ Nested boxes (Fi’guic lA) 

{a) Technique Tlie child is given a nested scl of five 
£ii.angul.ii boxes (die hugest of winch is 6 hr 6 inches, t)ie sinallcsc 
bv 4-}6 inches) He is asked to take all t))e boxes out of eacli 
other aiul latei to put them togcthei again The wav in tvhicl) 
he manipiiktes the boxes is noted bv the cxpeiimcntei T'lie same 
jjioccdiiie IS repeated This cxpciimcnt was done with 58 childicn 
between 18 months and 5f/2 vcais 

(i) Results. Beliavioi exhibited mav be classified in tiuce 
stages. The stages rcpiescnt typical foiim of behavioi, which show 
a progressive evolution fiom eniiic disicgaid of foiius ,ind incoiii- 
piehension of the impel meability of solid bodies to coirecL cvaIu- 
ation of foim iclations and a coiiect coinpichcnsioii of giaduation 
m foims and ilifteienccs in size. 

The fiist stage is most ficqueut fiom 18 months to 2,’/2 vcais 
and disappeais about tbiee The following behavioi is cliaiaC' 
tcristic * 

^In the following dp»cnption<i of behavioi the process of i.iloiig (lit hoxci 
apart has been omitlcd, onlv the process of puttmjj ihcin togeilicj Ins been 
described 
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In attempting to put the boxes together the child seizes tivo of 
the boxes closest to him and bangs and hammers them upon 
each Dthei m any direction lie does not adapt the forms to 
each othei in any way It sometimes happens that he places a 
n small box, such as No 2, into a much larger one, such as 



FIGURE I 
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N)) S Ilf mnv another hov, No 1, for c\.ini|>k>, riiid 

ti\ to place It ako in No 5 without icali/iiiR that Nn 2 i*. in 
die wav lie may continue such Inals hj rcpeateflly hanRinn 
niifl hnmmciir>E \'n on No 2 

Chilclicn in tins stage show no .ii)piPLt.ttioii of the foims and si/cs 
ot the objects they want to put logclhci 'riicv do not iieiccive 
that one space only c.in bt occupied by one ohjctl and that a laigct 
object cannot be plated WJthIn a siuallci one It thc\’ t.ikc one 
hov out of anotliei, in the couisc of tcasscnibling the nest, they do 
It foi the plcasmc of the activity itself and not with tlie intention 
of icmovinR an obstacle Tlicy cho^^c the boxes to be handled quite 
without tegaid foi theli setiatjon 

The sccovd ^tage is most frequent at 3 and V /2 yeais It appeals 
at 2^ vcais and disappeais ai about font It is chai.itlctucd by a 
definite ability to Icain fioin expeiieiice in the situation and to .idjust 
accordingly (an ability which is latkiiig at the cailiei stage) The 
bchavioi m this stage inav be dcsciihcd as follows 

Ihc child no lonitci mcicK haul's md hammers miv luo 
lioxc^ n^ninst cn<h oihci It he stiiiis iniiii' i<> put 1 ]ai|;ci lin\ 
into a stnnllct one, lie nutirus the iin|><>ssil>ilu\ .md mndifus Ins 
C.IT01IS He coiicctlv linlils two Ixixcs m ,1 position soih tint 
till' axis of the one is .1 (uninui.'iiion ot the .ims of ihc olhei , 111 
this posKinn he pie^sci the boxes tofteilui nnci turns them null 
n very chnracienstte lotating moM.iHeii(, until the sniallci box 
teaches n position nluit it uill click into the lai;tei one If it 
happens that lit htis plncvd a small luis, such as No ? m a 
much larfici box siith .is No 5, lie tuts only fm a moiiiLtit li> 
place No \ on top of No 2 and (hen iinincfl lately unun'cs the 
ohstacic, box No 2 In r.isc he has alicadv iilaicd lo^ctlici 
Nos 2, 4, and 5 ami wants to put Nn 3 111 , lit takes Nos 2 .iiul 
4 out to mtioclucc No 3 anil No 5 Oi if Nos 2 and 3 arc 
already out toRcthcr, he works on Nos 4 and S scpai nttiv , tbcii 
svlicn he is leailv to plate Nos 2 and 3 into No 4, he docs not 
put them in together, but first sepaiatcs them and mas make 
some drills licfoie gctlmtr them into tht lios piopcriv 

In tills Stage the child Icains to adjust the funns to caeh otliei , 
lie IS not aware of all the relations bcfuichinid, hut he ailjusts to 
them thiougli expel iiTicntation, Ilis piomjtt lemnval of .111 obsic.clc 
shows cnmpichcnsion of the impeimcabilily of solid ()hi(ii.is, He 
applich the simplest piinuplcs. of seimtion »\ putting a smaller 
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object into a larger one, but lie btill cannot deal ,i giaduated 
series oi forms, without making ciiois In Ins activity he does not 
take into account the relativity implied by a senes The fact that 
a given box is laige m lelation to one size and small in lelalion 
to another size, is expeiienced by liitn but docs not entci into his 
planning 

The third stage is found in most of the 4-ycai-olcl clnldien and 
IS quite genet al ftom the age of on It involves coiiecc aclaptative 
behavior, with full compichcnsion of foim-rclations and of all the 
implications of senation The typical beliavior is the following 

Bcfoie biinging two box(« into contact wilh each other, the 
child chooses ihc light sizes and adjusts the position of the 
boxes so they will slide together easily He plans beforehand 
and docs not only adjust cmpuically In case he has omitted, 
foi example, Box 3, tn placing the others togetlicj, he removes 
only the boxes which have to be removed fiom the next in 
ordei to iniioducc the omitted one He has no dilTiciiliy in 
stniting hi3 activity with Box 3, placing it inside No 4 and 
filling it with Nos 1 and 2 with a single movement 

(2) Pio/ilem 2 Peiformance bo\ (First part, sec Figuie IB, 
1 and 2) 

(rt) Technique In this experiment, the pcifoimance box 
devised by Gescll (3) and a icctangulai wooden block weic used. 
The peifoimancc box is a rectangular box (l554/103-'^/7J^), which 
icsts on one of the long sides and is open at the righi end In tlie 
fiont side aie cut thiee holes, a veitical rcctangiilai Jiolc (rt) at the 
left, a lound hole {b) m the middle, and a horizontal sqiiaie hole 
(t.) <U llie light The child sits at a tabic, and the box is placed 
bcfoic him with the open end facing him The rectangular wooden 
block lb inbide the box, lying on the bottom After the cliild has 
le.iched into the box and obtained the block, the box is tinned 90 
degiec, so that the fiont containing the holes, now faces him The 
expeiimentei points to the hole and asks the child to pass the block 
ihiougli It If the child succeeds in turning the block in the light 
wav, so that it eiiteis the hole, he Is asked to get the block out again 
and the test is lepeated three times If he is not successful, the 
expeiimentei introduces the block into the hole and the child is 
.iblccd to push It into the box, and then to get it out again The 
test was given to 60 childicn from the age of Xyi to 5^ Tlie mam 
pioblcm again is the fitting of forms into each otliei 
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(A). Resiilh With lespect to the comprehension of the 
spfitial iclatioiis involveil, the bchfivjoi observed may he classified in 
three stages, 

The fi>s/ sffif/r is found in all of the !8-month-oId chilchen and 
in soine of tliose 2 0 old 

The clnld hangs the rectangular block flat agninst the fiont 
of tlic box, Repetition shoYvs the same bchavioi The child 
does not Knovv how to adjust the forms to each other, 

The rerojul slnoc !■' piedoininflnt ,it 2 0 and at 2^^ but is also 
found at 3-0 

The child no longer bangs the block flat against the front of 
the ho\i hut moves one end of the block towards the hole He 
may hold it in eithei a vciiical or a horizontal position Often 
one corner of rhe block enteis into the hole Soinclimes the 
ciitiic ciu! ciitcis into (he hole by chance, hut he docs not exploit 
lus success in repetition. 

The thud itmje is found at the acc of 3 0 and is quite geneial 
aftei tlic age of 3^ 

The child shows full compichension, he iinmcdintely intio- 
ihices the rectangular block into the hole in the piopcr way, 
tinning It in adaptation to the shape and position of the hole 

(3) Piohlem 3 Peifonnaiice hov (Second part, sec Figuie 
IB, 1, 3 4, 5, 6) In the next gioup of expetnnents, dealing with 
the fitting of forms into each othei, a new aspect is intioduced, 
the child’s compieliension is studied by testing the flexibility of 
Ills activity patterns. Suggestions weic made by the expciimentci, 
find then effect was studied systematically. Also, situations weie 
intioduced Yvhicli called foi tiansfei, gcneialization, and difteicntia- 
tion of foimcr cxpciicnccs 

(n) Technique, In the first experiment of the land just 
dcsciibcd, the same pei formancc-box, used in Pioblem 2 was em- 
ployed In this pioblcm a senes of small instiuments (3-6) me to 
be pushed tlirough die hoiizontal square hole (c) One instiumcnt, 
No. 3, is constiuctcj of two small Yvooden blocks (squaie m shape) 
attaclicd to die sides of a stick. The blocks tuin freely on the 
axis, peipendiculm to the stick When both blocks aie turned 
paiallcl to the sti.ck the instiument can be pushed through tlie square 
hole (e) No 4 is an instrument which is similar to No 3, except 
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that die squaie blocks .iie icpiaccd by clisc-slinped blocks No 5 
IS an instrument which is like No 3, except tliat one of tlie squaie 
blocks IS so fastened, that it cannot be turned parallel to the stick; 
No 6 has (lisc-shapcd blocb, like No 4, but one of them is again 
fastened Both Nos 5 and 6 aic so constiuctcd that neither can 
be passed through the hole. 

Instrument 3 is, presented to the child with the blocks tuincd so 
that the instiumciit •will not lit into the hole The expcnmenter 
points to the hole (t) and asks the child to pass the instrument 
through It If the cliild does not succeed, the expciimcntcr takes 
the iiistuimcnt ,md slowly turns the blocks into the neccssaiy posi- 
tion, making sme that the child obseivcs all hei movements, then 
she slowlv intioduccs the instiument into die hole, piislics it in half- 
way and witlidiaws it After this dcmoiistiation the blocks me 
turned back to their original position and the child is asked to get 
the instrument in by himself Tlic effect of the demonstration upon 
the child’s activity is obscivcd, and the same demonstiation is ic- 
peated ns manv as tlitec times if rcccssaiv Aflei this, oi cailiei m 
the cases whcic no demonstration is needed, the instiument No. 4 
IS given without dcmonstiation Later, scveia! trials aie given 
with No 5 and finally with No 6 These expciiincnts weie ad- 
ministered to 51 childien from the age of 2 0 to 5^. 

(i) Results Up to the age of foui years collect introduc- 
tion of No 3 into the hole (c) did nor occui without demonstiation. 
As will be shown latei, even coiicct introduction is not complete 
pioof of comprehension of the pioblcm, which is how to turn the 
block in such a wav that the instrument is of a foim which can fit 
into the hole Only transfci to No 4 and icjection of Nos 5 and 
6 aftei a slioit trial piovide ic.il proof With legaid to compre- 
hension of the spatial iclations involved in the pioblciu, the bch.ivioi 
may be classified into thiec sUges 

The fitsl slaqe involved citliei of two foiins of bchavioi which 
diftci slightly 

a (Predominant in the children of 2 0 nnd Zy^), 1 he Uiild 
tries Co introduce the instiument No 3 in an entirely imndnp- 
tive way Often he holds the instrument paiallel to the box 
instead of peipcndiciilai to it Even if he holds it in the proper 
position, lie only svoiks on one of the blncLs anil is not able to 
adjust even it properly Demonstration has no effect and seems 
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to he Lonsideieel fjnl\ as an undesiicd iiUcu uptiuii No 4 is 
haiullcd II) (lie same iinadaptive way Nos 5 and 6 are tiled 
for as lunp; and witli as much effort as the other nistnnnents 
h (Prcdoiniii.int in the children of 3 0 and i'/i ) Here tlie 
child shnivs (lie same initial beliaviot, lint differs in liis reaction 
to the dcmnnstration 11c immediately iimcatcs the cvpcii- 
mcntci by tinning the blocks After doing tins foi a while, he 
tries Co introduce the msiiumcnc into the hole without nn> con- 
cciii ill) the position in which his tinning has left the blocks 
The turning activity seems to be understood as a sent of ritual 
winch IS expected tu make the intiodnction of the insciiiinciit 
more likely, The same ininiiig activity, without concein foi 
Its real effect, is tiaiisfcued to No 4 Latci, when tin. cluUl 
noutes that one block on No 5 and No 6 cannot be tinned, he 
uics to introduce thc^e instiumciits into the holt jiist the s.nne 

All the iliilcheii belonging to thb fiist stage show an incompic- 
hcnsion of tlie spatial jclalioiis involved m the problem These 
included undci "rr" aic not influenced bv any demoiisttation, and 
no trnnsfei takes place, those included undci "b'‘ ^liow n ccitain 
aptitude to follow a dcnionstiation, but thev onlv imitate the demon- 
stiatcd luoveineiit and ti.insfci it to othci situations without tompie- 
licnsion of its function 

The second staae is picdominant in the subjects of 4*0 and 
It reveals a moic adaptive cinpiiical handling, leading to final suc- 
cess but not CO cntiic compichcnsion The typical bchavioi can be 
desciibed as follows' 

The child shows nn experimental attitude of being leady to 
piofit from immediate experience. He pushes the instillment 
tuwnril'i (he hole and tries (o get it in, making vniioiis trials 
uul pntientlv luining the blocks Most of the childicn succeed 
aftci long efforts RepctilioiiH of the problem result m the same 
type of response rather than an immediate solution A demon- 
stration has (0 be given to only a few childicn When given, 
a demonstration does not seem to suggest the entire solution to 
the child but on[> a conviction, that the pioblcin can be solved 
bv expei imenuuion The cliild tiniisfcis tbc same attituilc to 
No 4 and manipulates No 4 until he gets it in Nos S and 6 
arc tried, but the child's cnfhii<iiasm for them tlimiiushes, when 
lie distoveis that one pait of these instruments is rigid and does 
not yield to his efforts at adjustment But he does not entirely 
reject these instruments If asked if he expects to be success- 
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fill, he IS J]ke5y to declare that he cannot knon ns jet and 
must ti}’ fiirthei 

111 tills stage of an e\pciimental attitude witlioiit eiitiie compre- 
hension, sonic piogiess m spatnil compiehension may be observed 
Tile blocks oi discs aie coiicctl)' adapted to the hole, but the intei- 
(Icpeiidcncc of the hvo blocks oi discs tliiough the slick, to whicli 
thev aic attached, is not yet undcistood. 

A thud stage is found in the cliildreii 5 0 and 5^ leais old 
Piogicss in compiehension is slioivn in the following bchavioi . 

Attei ihc lust Inal, most ehildicn iiiuiictliacch a<ljust ihc 
blocks on No 3 in the iiRlit position bcfoic again luinsinK ilio 
in^tniincnt up to the hole In the cases m winch a demoiistrn' 
tion IS Riviii, tt imiucdintels sugRcsts the toricet acljnsimint 
of tin instiiinient No 3, Iwloic aiiv new cfTous aic made to gel 
U into the bole When No 4 is presented, it is imintiiiatelv 
studied and then atijnsted in the same anticip.itO!\ way Nos 5 
and C me ujected aftci the discmciy that “it cannot be turned," 
thfU “it la too big,” etc (Some thiUlien in this group «*hott n 
specific attttttdc ivith instrument No 5 which might be mis- 
taken foi lack of Loinprebension Aftti hnsiiig discovered that 
the oidiiimv inocediuc of tinning the parts paiallel to the stick 
does not woik, they tiy bard to get the instnirocm m nnv\\n\, 
apiiaicntiv thinking, that the task* can be done by anotbci trick, 
vsliicb they ate supposed to discosei Qiteslioiunt? teadily 
icvcals this so-called “trick-altitude,” which is gencinlly found 
onh ivith the oldest childieii ) The ical compichcnsiun ebarne* 
tcrinmg tlua stage, is cvkUm m the foresight demonstrated ifi 
till li.inctling of the objects, in the tiansfer to No 4 .iiul in 
the 1 ejection of Nos 5 and 6 

(4) Pioble/n 4 Objnts behind fence {‘^ec Figiiic 1C) An- 
othci senes of experiments is as aiiangcd foi the stiuh of suggestions, 
tiansfei and diffcicntiation 

{ii) Technique TKt child is placed m fiont of a laige 
tabic at side J Intci posed along tlie edge ot tlie tnble at side A 
uses a fence consti ucted of thin wooden posts, set at intervals of thice 
inches Tlic light half of the fence is 10 inches liigb .ind the left 
half IS 20 inches liigh Sides B and D of the table arc open and 
accessible, svlicieas side C is placed against the wall A big red 
cube (see Figure 1C, 1), too large to be passed between the posts is 
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pliicecl beliitnl the low pait of the fence and the ciiilJ is asked to 
get It. The possible solutions aie to lift the cube ovet the fence 
01 to push 01 lead the cube .ilong the table behind the fence to one 
of the open sides, B ami D, and obtain it tliere If the child does 
not leacli eithci of these solutions, suggestions ate intioduced Tlie 
hist suggestion consists of the e\perimentet's lifting the cube over 
the fence and handing it to the child, the cube is then leplaced in 
its original position on the table 

When the child has reached a solution, a second pioblcm is posed, 
by’ placing the cube behind the highci part of the fence, If no 
solution IS reached by the child, the following suggestion is given 
the cube is moved over to side B hv the cxpcumentci, given to the 
child, .iiul tlien leplaced in its foimci position Latci various other 
objects nie placed behind the fence — a long rod (sec Figuie 1C, 2), 
two diftcient anglcblocks {C, 3 and 4) which tan be passed between 
the posts, if turned in the right wav and in some cases a small cube 
(6’ 5) which can be passed between the posts Tlicse c\pciiments 
weic done uitli 50 childien fiom 18 months to 5^^ veais 

(i). Results The rc&ults will be discussed hcic with 
regaid to the spatial lelations between the objects involved (objects 
and fence), latei tlic lesults of this same cxpeiiinent will be dis- 
cussed with lespcct to the shifts of position involved Thiee stagca 
mav he distinguished which inaik a growing compiehcnsion of the 
lelations between objects. 

The fust staqe is found fiom the age of 18 months up to 2J4 
years It simply involves cffoits to obtain the objects bv ducct 
prehension 

The child diags at the cube only at the spot wlieie u iv 
already located, and dies to pull it between (he posts Pic docs 
not seem to imdcistand (hat the cube is too large to go thiougli, 
Suggestions have no effect, the child is happy to get the c-ubc, 
svhen tlic expeilmenter gives it to him, but he is not .it all 
inlcrestod in the trajectory made by the uihe in the h,iiuls of 
the expcninentci The other objects are diaggcd and foiccd 
through the fence, with no attempt to tuin them adaptivch 

There is no compiehcnsion of the spatial relations involved between 
the objects, only the child-object lelatioosbip is active and clominaiit 

The second sfnjje is found at the ages of three and fovu veais 
Its characteristics aic manifested in varying foims of behavior 
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Some of the chilchen, after having tried to secure the object 
by direct rcaclutig, arri\e by themselves at the solution of 
lifting the cube ovci the low pait of the fence, others arrive at 
this solution after a demonstration In the later piohlcms, this 
pattern of lifting objects o\ei the fence icinains rigid and un- 
difFcrcntiatecI 

(</) Some children, when the cube is placed behind the high 
part of the fence try to lift the cube ovei, even though the fence 
IS here too high to permit then doing so, thev do not hnd any 
new soUition foi this situation New suggestions have no cllect 
(i) Otliei childien move the cube over to the exact spot 
behind the low part of the fence, whcie they have lifted it ovci 
before Tlu> do not see the possibility of moving the cube to 
the open side I) which would lie the most direct solution Sug- 
gestions III till!:) dntttion iisually have no effect 

(f) Anothei foiiii of ligid bchavioi is iiiaiufcslcd in the fol- 
lowing wav with new objects, the same pattctii icinaiiis un- 
modified The long lod and the angle-blocks acc lifted ovci 
the low part of the fence, even though they could easilv ho 
pulled between the posts In many cases, even the small cube 
was lifted ovci the fence'' 

Tile chaiacteiistits of these foims of bcluvioi seem to be a lucli- 
meiitary compiehension of spatial jclatioiis between objects The 
child finds one solution cither bv himself oi as a icsult of suggestion,^ 
His beliavioi is chatactciizcd by a rigiditv of the method ot solution 
The one successful pattern adopted duiing his activity is applied to 
all situations which aie somewhat similai, and he does not difteien- 
tiate his activity pattern accoiding to the special spatial cunstcllations 
into winch objects aic placed in the scvcial situations 

The thud statue is found in most ot the childien at the age of 4:0 
and latei It involves full compicliension and ability to diftcientiate 
the activity pattern in accordance with the situation 

^Ilere it should be mentioned that the possibility nia\ be excluded that 
the childien did nnc understand that thev were allowed to use any kind of 
soUitioii The whole bchavioi of the childien showed how eager they were 
to get the objects, and that they wcie not at all haiulicapped bv inlubiliotis 
of this kind 

^The icsults confiim the findings of A Rcy (14) that suggestions nrc 
effective only when the child is veiy near to that point in hia mental 
development at which he would leach the same volution apontaneou'iK At 
earliei stagea, the same suggestion has no efteef, because the chikl is not 
mature enough to respond to it 



132 JOURNAL OF GENETIC PSYCHOLOGY 

Until t}[)es of solHtion (lifting the object over the fence and 
pushing It to a fice side of the table) occur spontancoiisly 
When the solution nhich he has not discovered for himsHf is 
suggested to the child, he adopts it immediatclj The mode of 
solution is very definitely adapted to the variations in condi- 
tions The child seems to plan the best method foi each object 
and each situation He lifts the large aibe over the lovv p.ut 
of the fence, but svhen it is behind the high pare of the fence, 
he pushes it to the nearest open side of the table The rod and 
angle-blocks arc turned ndaptiveh and pulled thiougli between 
the posts 

1 ) The cojji/iiehfMsioM of o mopini? object iv : elation to othn 
objrci\, Comprehension of space as avcII as of tnne'^' glows ouc of 
the compii’licnsion ot movement Conipichcnsion of space is auivcd 
at when sliifts of position arc mitlcrstoocl In this section, compre- 
hension of the movements of objects wiH be di«cn5scd, latci, the 
child’s own shifts of position, and then cooidmarion witli those of 
ohjects, will bo investigated 

At tlic beginning of his sciisoiy-motoi development, the child does 
not uiidcistaiul time a moving object follows a ccitain path in space 
As development piocceds, the child seems to iiiulerstand the rela- 
ttons of movement to the surrounding space Pmget (12) desciibes 
a piogrcssivc adaptation to rectilineal movements, In the first 
months of life, the child gains the ability to follow slow lectilineai 
movements'* Aiound seven months he is also able to refixate an 
object winch is moving so rapidly tliat he momentarily lost his 
fixation (12, pp 22-25) At this same age, lie is still not able to 
maintain the propet sense of location foi an object which disappears 
in a slow movement behind a scieen and which will leappeai at a 
point winch could be picdicted fiom anticipation of the path it is 
following, the child rcvcits to a fixation of the point at which the 
object fiist appeared (12, p 120) Piaget concludes that m the ease 
of a lapid movement it is only the movement and not the shift of 
position as siicli to which the child accommodates ( 12, p. 25) Shifts 
of spatial positions aic not yet understood; the child continues to 
look foi a disappearing object at the wrong place until the age of 9 
and 10 months. 


*SUuiy oi ibe evolution of the notion of time is rcsirved for a laiei paper 
*Gesell (4) lists such behavior at 6 weeks. 
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FIGURE 2 

A bimilai evolution has been found in the piesent iiivestiR.ition 
to obtain at higher levels wth the comprehension of displacements 
from rotation. If, for example, a lotatmg lever is shov.n to i\\t 
child, he undei stands the movement at an earl} age, only as a dy- 
namic and nnspatmlizcd movement independent of space It is only 
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at a latei stage that the child lealizcs that the levei passes, definite 
spatial points m tlie couise of its movement Tins evolution has 
been studied in the following eYpciimcnts 

(1). Problem 5' RotnUnp bom/f (see Figuie 2RB) 

(fi) Techttiqiie A boaid siy inches high and 14j'2 inches 
long IS mounted on a pivot. At each end of the boaid aie attached 
two small platfoiins {Aj B, G, D. — A. B on the one side. C, D on 
the other side — sec Figine 2RB) This appaiatus is placed on a 
table in tiont of the child. A coloied chip is placed on one of the 
plalfoims while the child watches, and it iscoveied with a caiclboaid 
A similar caidboaid is placed over anothei platfoim which is empt\ 
The child is asked "to watch whcic the button goes ” Then the 
boaid IS slnwlv tinned 180 degrees The child is asked to gel the 
chip. The first two oi thice trials ate considcied as picliminaiv, 
Then follows a senes of vari.itions of the same eYpeiimcnt, in each 
variation the boaid is tinned 180 degiccs in the same clockwise 
direction, but the othci conditions aie changed in tlie mannei shown 
in the cliagiam (see Figuic 2, 1 to 8). The whole senes is le- 
peated, when anv of the solutions have not been collect Aftei this 
series the child is asked to make picdictions "Wlieic do you think 
that the chip (button) will go svlien I tuin?" Aftci tlie child has 
guessed, the exiieriment is executed Sufiiciciu motivation u.is pio* 
vided in all these cxpeilments by the wish of the child to get as 
tnanv ciups as possible. (He was allowed to keep the chip each 
time dint lie found it without making .m ciioi ) With youngci 
children the pleasuic m finding the chip piovidcd enough motivation 
m Itself to keep thcii mteicst luouscd foi a iclativclv long pciiod 
The experiments wcie done with 45 subjects fiom 2 0 to 5^ 
years It was found that picdiction could only be asked of childien 
who weve at least fom ycais old. 

(i), Resnlfi The several vaiiations in the expeuments 
allow a compaiison ot the couesponding icsults. Sometimes nega- 
tive icsults III one vaiiation pcimit an undci&tamling of positive 
solutions of anothei The analysis of the responses ot the children 
in these cxpeiimcnts has led to a definition of foiii stages in the 
evolution of the compichcnsion of displacement fiom lotation 
The first stage 15 piedoini’nant at the age of 18 months and 2 0 
years and is still found at 25 ^ 2 . It lacks entirely any leprcseiitcition 
of the shift of position which has occuned. This is manifested in 
several different forms of behavior. 
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a Some chiltlien look auentnelj' at the inoving Isoaril, but 
when It slops they look foi the chip lu quite absurd jilates They 
look under the apparatus, at the pivot, under the luhbei suction 
cups on wlui-h the base of the apparatus is mounted’ At the 
moment when they lose sight of the chip, its inusciiicnt becomes 
jiicoinpiehensibic to them 

b Other clultlrcn follow the chip until it has disn]ipc!ii cd nnd 
then look back immediately at the place, in i elation to them- 
selves, that it ocuipicd before the inovcnicnt slaiteil When, 
for example, in Vaiiation 1 (see Figiiic 2) Ihe chip has orig- 
inally been placed on Plaifonn d and the apparatus is iptareil 
180 degrees, they now look at PInifoim W which is at the posi- 
tion foimcily occupied by A 

I Othei cliildicn, once the boaid has sioppeil, tiy to tiiin il 
linck again They aie foibiddcn to do so, and tlicy do not hml 
any olhci solution They undcrstaml only tli.it the chip lias ilis- 
appeaicd because of the movtmciu of the boaid and net is it 
the only way to get the chip back is fni ihciii to uiuio the 
movement 

The geneial chaiactciisiic of thij. st.ijrc is ,i ilciimtc lack of teptc- 
scntation of the siufts of position involved. The chip tlisappeats, 
but Its new location cannot be deduced fiom obseivation of the 
movement and of the rcsultiny; position of the boaid No lelation 
exists foi tlie child between movement and chaiific of position, 
movement is iindeistood as a movement but not as a shift of tlic 
spatial position of an object 

The secaud iiage is found at 2y^ to 3^. It is manifested in the 
following types of behavior. 

<1 Many childien follow the iiiov'eincnl; imbil the chip dis- 
appears and then wait cngiily foi the hist coicrcd platfoim to 
lenppcai iis the movement continues As soon as .iii\ cardboaid 
comes into sight, they expect the chip to be iiiulci it. So in 
some vaiiations (as in 4 and 5, sec Figure 2) their choice is 
the correct one, while iii others (such as 7 and 8) then choice 
is inconect They know that the desiied platfoim must be 
expected at a diOeicnt point fiom befoie; but tliev only take 
into account the one dcMied platfoim and neglect the iclations 
of the whole sitimlion They do not take into account the 
empty covered platform .ind its changed position 

’In another expciiincnt, the suction cups aic used to fasten the board to 
the table top 
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h Olliei childien coricctly look at the icar of the boaicl, when 
rhc tiiriiinK has left the chip tlicic But they do not look in a 
clefiiiitc iiosition, eiihci of the two platforms at the b.ick seems 
ripht to them In Variation 7, foi example, they arc likely to 
choose C as noil ns fJ Many of the correct solutions thus do 
not involve complete compi-chcnsion , this is evident from 
remarks made bv the children (sudi as "it is way back,” etc), 
as well as from comparison with inconect soKUions 

In both foiins oi hclmvioi the cliaractciistic of the sta^c m.iv he 
seen in the hepmning of a comptchension that the cliip has changed 
Its position through movement .md that it has to he expected at a 
new place. This new position is anticipated oiilv in a raihci iincliftci- 
cntiatcd uav In the gioup described undei ‘V' the chip is expected 
snnplv somctvhcic along: the path il lias begun to take: m the gioup 
(Icsciibed uiidci "If" a shift fiom the fiont side to the hack side of 
the board is mulcistood The piogrcssivc shifts of spatial position 
niritle hv a lotating object aic not taken into account 'Flic child 
still lacks coircct leprc-cntattoo of the invisible poition of a moving 
object’s path In a tiansiiion.il stage the following bchavini ib 
found 

rt The child ffitlo"s clubclv uiih lii& eves oi c\tn with his 
fingei ihe iiuneinetit of the pliitfoim wlutli huldb tlie chip lie 
ccintiniies to follow its movcfnent aftei it lifls disoppe.ired nnd 
he icsccuics the chip it the light place So he seems to undci- 
staiul even the invisible movement of lUc nbjeci But if m any 
one tiial he does not attend to the movement quite as closely, 
he IS incap.nble of lindmg the chip again when tlic niovement 
has itopped The new position of the boaid docs not indicate 
iQ lutn where the chip mu'-t Ua^'e stopped, his bcUavioi leverts 
to one of the foims which have been de^cilbcd foi the second 
stage 

Tlie thir/l U(i//e ainiind the age of 4 0 showi decisive piogie&s in 
compaiison with the pievious stages, it levcals a tuie compiehension 
of the displacements fiom lotation. 

In his behavior in the expeiinienls the child docs not show 
anv difficulties when he has to rcseciirc the chip nftci the board 
has turned He does not need to follow the movement closely 
with his eves or fingeis, it suffices foi him to see the initial 
position, the beginning of the movement, and the final position, 
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He IS filile to recoJislniU the ntvv positiou of the eliip fiam the 
new position of the boaid, he is able to icprcsent tlie spdtinl 
components even of movements tvhicli Lniinat be seen, thus he 
shows that he has iindeistood the spatial relations involved in 
the moveinetit 

But tlic interesting feature of this stage is that the icpresentations 
aic limited in then function Most of the chiUiicn up to the age 
of 5^, though able to icsecuic the object when tlie movement has. 
been completed, aic still incapable of predicting the futuie position 
of the cliip before the board has yet been tinned the usual 180 de- 
grees. Some childicn make the same mistakes as the children in 
the picvious stages in situations with completed action, thc}^ point 
to some iiKlcfimte place on ilic tabic outside the radius of the board, 
or some place in the vicinity of the bo.iid but beaiing no ichition 
to the platforms (ic, the middle of the boaid, the rubber i.uction 
cups, etc ) Othei clufdien assume coircctly that the futuic position 
of the chip will be on one of the platfoims of the boaid, but point 
indiscnminatclv to cither one of the plaftoims wliicli are on the 
conect side of the board® 

III gcncial, tlie childicn at carlici stages arc incajiable of picdictiiig 
and do not even undeistand the question Each accnity .md event 
seems new and unique to them .md happens without picdictable 
relations oi laws But at the piescnt stage the question is accepted 
and the child agiccs that a ceitain new position can he expected, so 
long as the usual piaclicc of mining the board 180 degrees is con- 
tinued But hi8 leprcstntations fail to function when they must be 
detached fiom actual concictc phenomena IIis icpicscntation is 
adequate when he is icquiicd only to rcconstiuct a past condition 
fioni the picsently given state of aft.urs It is only at a touitli 
stage that coiicct piedittions and cntiie compiclicnsion aie lound 
with conect lepicscntation of all the position cli.ingcs involved, even 


®An(lic Rey (14, p 162) has found similar euois oC picdietion in a com- 
par.ablc problem which hail been devised to sludy tiie coinpichension of 
simple nuch.uiicnl problems in childicn Ills d|i|)ji.itiis consisted uf n uilcr, 
f.Tsteiicd in tlit tciittr and fice to rotati,, at one end of which s.ms all.Tched 
a stiing <ind at the othci end an object T-he child was asked to foicsec 
the position of the object, if one piitlb at the stniiK lbs subjects ga\c .i 
variety of piedictions similai to those ilesciibed here They Ra\e 100 ]>er 
cent wrong predictions between the age of and 4J^, 75 pei Lent wrong 
predictions up to the .ige of and itill 27 5 per cent eirors between 
514 and 6)^ 
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Without iiiiy relation to a completpcl action. Tins stage is only m a 
few CcLscs found within the age-levels studied hcic. 

2 Expenmeni II • Compieliemton of the Lnlivulnal's Own 
Shtffi of Posiftoii 

n CoorfUnatiou wilh a freely movable objeef The next pioblem 
IS to investigate the \v.iv in wliicli the child comes to understand 
Ills own shifts of position Piaget (12) points to the fact that at 
the cnilv sensorv-motoi stages of mental development this com- 
picliension docs not exist He says that at earlv stages the child 
liegins to discovci spatuil lelatioiiships among objects, and considcis 
himself, if not outnde space, nevertheless as an invaiiable centei He 
IS not as yet an object which is like othci objects and whose shifts 
(if position take place m iclation to the shifts of position of otlier 
objects 

In some informal cxpciimcnts with chililicn fiom 18 months tc 
2 p 2 \eais It has been possible to add some examples to the woik 
done by Piaget (12) Results show a giowuig ability of the child 
to make detour', m I nch icijuiic icpiescntatioii of his own change of 
position as lelativc to objects in spate. 

(1) Pioblem 6 Dell behtiul peifoimaitce ho\ (ice Figuic 
IB) 

(a) . 7'echnique. The child stands at .1 in fiont of a small 
table on which the pcifoimaiice box (JI 1) is placed The expeii- 
nientor sits at the left side of the table, so close to it that thcie 
IS no space left between hci and the table. She show's an object (a 
bell) to the child, and then moves il slowly aioiind the left side 
of the box and hides it in back of the box at the point maiked C 
The child tiles to get the bell back 

(b) Resjilfs A marked tendency was ohseived in all sub- 
jects 18 months old, and in many of the 2:0 \cai old to tiy to 
obtain the object bv following the same path which it has taken, 
namely, fiom /} through X) to C. On discovering that they could 
rot follow this path the cliildien of 18 months gave up all attempts to 
g('t the hell, started to fuss, and did not see any other solution 
Most of tile 2-ycai-olcls, aftei some hesitation, discovcicd that they 
could go aiouiul the othei side {B) of the box to get tlie bell 
The 23 ^-year-old group immediately peiceivcd the situation and 
lealizcd that they could not follow the object around the left of 
the box but could obtain ft by going aiound the right side B 
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(2) . Piohle/n 7 GeHtng block out of l>€i fo) niciticc ho.\ 

(rt) Teihniqne It will be lemcinbcred thfit in the pio- 
cediue of Problem 2 the child obtained a icctangulai block by 
leaclniig into the open end of the pcifoiniancc box The box then 
was turned 90 degiees, so that the side with the holes was now in 
fiont of tlic child, the child pushed the icctangulai block thiough 
one of the liolcs and then he was asked to get the block out again 
(i) Resulti All the 18-inonths-old children as well as 
tlic 2 0-year-old cluldicn tiy at hist to get the block back thioiigh 
the hole thioiigh which it has dis.ippcaied The 18-montlis-old chil- 
dren pcisist in poking in the hole and do not see any othci solution, 
btit most of the 2•0-^ca^-old childicn finally discovci that they have 
to move ovei to the open end B of the hcix Some of tlicm need 
one suggestion In the cxpciimcntci bcfoie tlicv can find the solution 
themselves 

At caih stages the child only Ic.niis gradually to find an object 
by following anothei loulc than the one uhicli lie luus seen the 
object take In othci woids, he onlv le.iins giadually that in a 
sciiinie ABCD, uhosc centci is blocked by tlic box, he can go fiom 
A to C bv the path ABC as well as bv the path ADC. In such 
a detoui the child abandons the object-subject line which has been 
established bv liis experience and yet iindcistands bow to get liold 
of the subject. He not only rcpicscnt> the gcometnc.il arrangement 
of the spatial points but also his own changes of position as move- 
ments between such points 

(3) Pioblem 8 Objects behiitd fence (see Figuie 2C) 

(a) Technique (Sec page 129 ) 

(i) Remits The icsults of Pioblcin 4 (objects bcliintl 
fence) have until now onlv been discussed in the light of spatial 
relations between objects and tlieii foims Now the same data will 
be looked at fioin the point of view of position clianges, especially 
those of the self 

In compaiison with the pioblcms just desenbed the "object belimd 
fence" expciiiuent includes a new aspect so fai ns shifts of position 
aie conceincd Whereas m Pioblcms 6 and 7 tlie child has to adapt 
lub own movements to a ceitain definite position of the object, he now 
has to effect clianges in the position of the objects as well as of 
himself, His own shifts of position have to be included m a system 
witli othci shifts 
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III tlie Inst stage (aiound 18 months to 2^ veais) which has 
bt!cn (Icscriliecl above the child tiies to pull the cube tliiough tlie 
gate fJiieetlv at the place whcie he finds it. He docs not considci 
,uiv change in |ioiitioti cilhei of the object oi himself beyond his 
diLCct icaching foi tlie object 

In die second utage at 3 0 to 4'0 yeais, pietcience was found foi 
litting the cube ovei the top of the fence Thcic a detoui is made 
ivitli the object, but the subject maintains his own onginal position 
In the thud stage (at the age of 4 0 and later) the child makes 
a dctoiii liimscif by going to one of the open sides of the table 
(77 OI D) He not only moves tlic object but lie also takes into 
.iLCOuiit possible changes m his own position A spatial point B oi 
D outside of tlic line of foice fiom object to subject becomes the 
center of the field, both subject and object aic diiccted towaids tins 
point and me supposed to meet theic 
Tins achievement is a vciy decisive one toi the compichcnsion of 
spatial relationships The child ceases to be a pitvilegcd ccntei and 
begins to consulei himself with icfciencc to the objects 
b Coot (Itiialwn tuiih m object luliose movements ate leguloted 
(1) Piohlem 9 Rotating boaid on table (see Figure 2RB 
and I and II) The last pioblem which will be studied is that of 
lunv the child comes giadiial'lv to cooidinatc his own positional 
changes with those of objects whose movements aie regulated These 
expeiiinents wcie piimatilv inspiicd by occasional obseivations 
Picsehool children of caily ages commoiilv tvm behind a toy-tiain 
when they want to catch it Thev do not foiesec that they would 
catch It moie Ctibilv by crossing lathci than following the path of 
tlic object This solution icqiiiics rcpicscntation of the shifts of 
position of tlic moving object and of the self Tlic coouhnation of 
both seems to be impoitant in the evolution of the notion of space, 
and some expeiimcnts have been devised foi its study. 

(/r) Technique The boaid (RB) described undet the 
technique of Pioblem 5 is placed on a large tabic The base on 
which the boaid pivots is now attached fiimly to the table by lubhei 
suction cups The cliildien cannot diag it along tlie tabic at all and 
the only movement possible is a rotaiv one The distance of the 
hoaid fiom the edge of the table is adjusted at tiie beginning of 
cacli cxpeiimcnt, accoiding to the size of the child. 

The first situation (I) is as follows the distance of tlie board 
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fiom side J of the table is such that the child is just able to reach 
the closest tip of the board. The distance from the right side B 
IS sucli that the board can onU be leached after it has been turned 
90 degrees A chip is placed on platform D in M , tile child is 
standing at J and is asked to get the chip After a hiicf moment 
(in which most of the childien tiy to icach diiectly) the cxpcri- 
mcntei demonstiates, bv moving the end N once back and forth, 
that the boaid can be rotated The instruction is “vou get the 
cliip, you can do whatcvei you like to get it " 

In a second situation (II) N is turned towards B, the chip is 
placed 111 D The child is at A This situation is usually repeated 
several times. 

The fiist situation (I) is repeated with the child in B and the 
second situation (II) with the child in B Sometimes the cliild 
needs encouiagemcnt at the liist tiial to "go whcie he likes” 

The experiments have been given to 50 childien tiom the ago of 
2 y 2 to yeais. old 

(i) Results In the icsults thiec difterciU gioups of solu- 
tions may be distinguished as stages in a piogicssive evolution 
towaids compiehonsion of the continuity of the position changes in- 
volved in a rotating movement and towards facile cooidination ot 
those changes with the shifts of position of the self. 

Tlic first sUiqe is icprcseiited by a group ot lesponses given by 
all childien of 2^, most of the 3 0 ycais old and 50 pei cent of the 
yeais old 

In this group of ie»pons.cs chaiactciistics aic found wlii..li aic 
aheadv familiai fiom the dcsciiption of bchavioi on otiici piobleins 
at eaily stages 

Tlicic IS .1 iliicLt objCLt-siibjccl line and iiicoin|>icliciigi()ii of 
the displacement's from lotation The child docs nol undcrstniul 
that the rotiiting of Ihc hoaid can bring the desired object into 
Ins leacli He continues to rcitch duectly towards the chip lie 
sh.ikcs end piiHs nt the iicaicst end of the board trying thus 
to drag the chip in a direct line towards himself This is 
impossible, because of the attachment of the board to the t.iblc 
Soiiietiiiies this tugging leads, by accident, to a rotary niovt- 
ment which mav bung Ihc chip almost within the child’s reach, 
if this happens he iinmediately gives up the pulling and reaches 
directly towaids the chip even though he still cannot reach it 
He (lots not sec that the lotaiy movement of the board wns the 
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reason for the ircreasetl proximity of the chip, anti that he 
should continue it When the pivoting of the board is clcnion- 
sCrnted, the child may imitate the movement of the experi- 
menter, but It IS evident that he does not see any relation 
between the pivoting movement and the getting of the chip 

The setO}i{l stage is lepresented by a group of icsponse charac- 
teristic of the children of 4:0 years The traits alieady levealed in 
otliei pioblems appeal again hcie The movements effected arc 
directed towaids the subject as privileged center and not towards 
an independent point in space The rotating movement is still only 
very roughly spatialized but is understood as a method of bunging 
the chip within leach. The following beliavioi is charactciistic. 

The child imitates the expenmeniei m tuiinng tlic board 
back and forth , he often experiments a short wliile with ihc 
board find seems to discover that the chip disappeais when the 
board is turned to the light, .md remains in view when turned 
to the left. Then he tries to effect nn entue 180 degrees tuin 
to the left This seems to be foi him the only effective method 
of bringing the chip w«hm his reach He dots not try to stop 
the board when the chip points to B, fiom where he could then 
easily reach it, he remains at // and tries to get the chip near 
that point even though the lencli is at best moic difhcult than 
from B When he has not pushed die boaid vigoioiisly enough, 
it stops in a midpositioii, that is with M pointing to B. lie tucs 
to reach from /I towards the chip onlv foi a moment and find- 
ing that he cannot readi it, tiies to push N fvirther, even when 
this end is fni away fioin him Mostly he docs not even sec 
that lie could reach the chip at Only sometimes ^yhcn he has 
already entirely given «p all attempts, he goes around to B as if 
guided bj a new perception, and gels the chip at B, but it is 
very obvious that this is no satisfactory solulion foi him It 
IS only a vvny out, foi at the repetition he tiics to achieve the 
entire 180 degrees turn as before Situation II is solved uv a 
similar way to situation I The child goes fiom /I to B and 
tncs to Unn the board ISO degrees in the direction which keeps 
the chip in his view He tiics hard to push A' fiirthei when 
the board stops in the mitlposition with A’ pointing townids /f 
In a few cases, the child aftei many such tiials finally goes 
over to and tries again to make this difficult 180 (legiecs 
turn He Again does not stop the hoaid at li 

The tliiul stage may be distinguished in a gicup of lespoiiscs given 
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by most of the 4*/^ Veai old childien rind almost all of 5 0 and 5^4 
Again \vc find here tiaits noted in the picscnce of similni problems 
The jirogress of the stage lies in incicasecl cooidination of the 
inovemGnts of the self with those of the objects, and compichcnsion 
of the progiessive and continuous position changes involved in the 
rotating movement The chaiacteiistics of the stage become espe- 
cially evident m the behavioi in Siliution 11 

The child goes fiom .1 lo 1), turns the end V 90 degrees 
towards /I, goes l».ick lo J and guides the board dowlv anil 
carefully till the end Af, lieanng the chip, appioachcs il, then 
he returns to B nnd resecuics the chip there The child chooses 
that direction of loiation m which llic chip is ahvnys visible 
He does not mnkc efforts at li to turn the boaul 180 clcKrees, 
liccninc be foresees that the txiaid wiU pass some spalial points 
which can he i cached If he does not foiescc ihcsc specific 
points themsehes, Ins altitudes show that lie tries to he alert 
to them 

Here is, liowevci, a piimitive icsiduc in the fact that the child 
turns the boaid only m the diicction in which the chip remains 
visible to liim, this foiccs him to make many moic movtments then 
aie necessary foi the pci feet solution of the pioblein 

Theoicticallv it could be assumed that at a highei stage tlic cliild 
would inake only the essential movements He then would imnic- 
dutely diiect the end M towaids A, mining the end 90 degiees 
towaids tile light. In this case a icpicscntation of a p.utlv invisible 
movement would be projected bcfoicband and cooid mated with lep- 
icscntation of self movements, and the cluld ■nonld no longci hesi- 
tate to sec the chip momentaiilv disappcai But only a vciy few 
siicli instances have been found in age-ianges studied here Logically 
It may be piedicted that this moie etonoiiucal solution would occui 
at a higliei level Houevci, the expctimcntal set-up used here may 
be not adequate to elicit such a simple solution with oldei cliildicn 
if the motivation foi the most economic solution were not stinng 
enough with them 

F Discussion 

An analytic investigation has heie been made of the deselopmcnt 
of the notion of space in the preschool child. Cluldicn were pre 
sented with various pioblems, the solution of which seem to represent 
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essential elements in the constiuction of the notion of space. The 
clulclicn’s compichcnsion of these pioblems was studied qualita- 
tive analysis of then behavioi. The lesults arc summarized in 
Table 2, 

Compaiisoii of cluldien of all .ages made it possible to distinguish 
between fcatiues of behavioi which meiely reveal individual diffei- 
cnces likely to appear at all levels, and other features which seem to 
be cliaiacteiistic of a certain level of mental maturity. In accoid- 
ance with the puipose of this study, genetic tiends have been ab- 
stracted out of the conciete behavioi, and the individual difteienccs, 
which 111 themselves pose significant pioblems foi reseaich, have been 
deliberately set aside The individual diftercnces do not appear to 
overshadow oi invalidate the genetic tiends In the following paia- 
giaphs the genetic findings will be icvicwcd. 

From these facts it is possible roughly to sketch the notion of 
space which undcilies the behavioi in the dcsciibed situations which 
call for leprcscntation and analysis of complex spatial lelations 

Up to the age of 2^4 the child behaves in tlicse situations as if 
lie moved in what may be called with Piaget n "piactical space,” 
in which objects nie only picsent to satisfy his activity All his 
needs aie centeied around the exercise of the activity patterns which 
he has so leccntly acquiied duiing the sensoiy-motoi development 
of the fiist two vears. Serving as matciial for the exeicise of a 
self-satisfying activity is the only function of the objects around 
him The objects mainly have reality in relation to the child him- 
self, who neglects relations between objects This has been seen 
to hold tiuc of foim-iclations, as well as foi all the spatial lela- 
tions involved in movemenis othei than icctilineai which take place 
independently of the child. 

The ages between 3 .0 and 4 0 aie those in which he moves in 
a “subjective” oi “empiiical” space A definite advance is found in 
compaiison with the former stage. The child begins to show an 
interest in the objects themselves, though he is still centered upon 
himself and upon his acting upon things. But wheieas his activity 
hitherto forced its p.ittcin rigidly upon things, at this stage Ins 
activity adapts its patterns to the conditions of the cnviionmcnt 
Objects no longer constantly block and resist the flow of the ac- 
tivity, but they aie integrated into it by gradual modifications of the 
primitive patterns The child is able to profit fiom expeiience and 
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to tr<insfcr a p.ittein, just acquired, to new situations Though he 
knows how to gcneialize his expciiences, he still has diflicultv in 
differentMtmg and icorganizing his pattcins according to the special 
conditions of the objects At this stage he adjusts to the environment 
thiough Its pressure on his activity He still feels himself to be the 
centci of this enviionment. He moves an object only towaids him- 
self, when an object is rotated away fiom him, he does not con- 
sidei tliat the object has an independent path of its own whicli in- 
cludes more tlian the poitions which aie visible to him In space 
at tins age, object lelations are only roughly evaluated and have 
icahty only so fai as they are connected with a subject who con- 
siders liimself as a soit of pilvilcgcd ccntci of the universe and not 
as a pait of it 

Aftci the age of about 4 0 the child staits to move in an “objec- 
tive” space. Intel csting changes take place in tlie iclalions of the 
child to his environment Activity loses its picdommant position 
and the obiects and theii conditions replace it Tlic child sets out 
to Jive m tins world of objects and no longer to make things exist 
mcielv foi Ills own satisfaction His patterns of activity are adapted 
to the objects They aie constantly differentiated and leorganized 
in view of the piopcitics of the objects, which lie recognizes even 
before they foice theii piessure upon him He is no longer the 
ceiitci of liis woild but a pait of it He undeistands the spatial 
relations within this world of objects, he understands then inde- 
pendent movements and lie knows how to coordinate his movements 
with theirs Pie now acts among things and no longei only upon 
them, Space at this age is an objective space, whose lelations are 
undeistood apaiL fiom all relations to the child liimself He knows 
that he has to consider himself as one object among other objects 
m space, and he understands the relativity of the positions of the 
objects 

1 he evolution described heic in some of its representative steps 
IS a progiessive one The borderlines between the stages arc fluid. 
Tiansitoiy pciiods aie intermediate between the different stages 
Each stage carries with it the residues of a fmegoing stage and tire 
seeds of the one to follow. The age values which have been given 
here aic meant to maik nothing else than the age which is the most 
repiesentative foi the stage As may be seen in Table 2 a stage 
may be icached eailici with one problem than with anothei, accord- 
ing to the difficulty of the pioblcm 
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The process oi prc^iessive objectification ol the notion of space 
in the child’s mind goes along wth the progicsswc shift fiom an 
egoccntiic point of vitW to a lehittvistic one. It is not tlie first 
time and not the last one dining his mental evolution, that the child 
goes through this development fiorn a piactical, through a subjective, 
to an objective notion of space 

As Piaget has pointed out, the child has already once gone thiough 
this evolution during his fiist two veais of sensory-motor develop- 
ment At the cailiest stages of this development, the newborn 
peiceives no permanent object. Only pictuics suiround him, they 
are related only to the diffeient aspects of his pnmarv activity 
(vision, audition, prehension, etc.) and have no leality outside of it 
At an early stage theie seem to be as many piactical spaces as 
practical activities The pattcins of primatv activity aie cooidiiuiteci 
with each other during the first months of life, and along with 
this coordination goes the coordination of the diftcient practical 
spaces to a common space. In a subsequent stage ot subjective 
space, tile child comes piogrcssivelv to difteicntinte between his 
movements and those of the objects, is able to do tins so long as 
the movements of the objects are in immediate relation to his own 
activity He comes also to notice simple lelations of objects such 
as behind, in fiont of, upon, etc About the end of the fiist two 
years he begins to represeut some of lus own movements as belonging 
to a system of spatial relations which includes both his own move- 
ments and those of objects In tin’s way, the stage of "objective” 
space reached on the restiicted field of senso}Y‘mQto} activity 

A previous study by the picsent author (9) has shown similai 
stages in a problem concerned with spatial relations on the level of 
reflective thought. In that problem the child has to considei tliat 
Ins own point of view is only one among other points of view and 
that a pcison with another spatial point of view sees things diffci- 
cntly A stage of “practical” space w.is found below the age of 
7.0, in winch the child does not understand that a scene depends 
upon the point of view In a following stage of "subjective” space 
(7 to 8 years) he comes to distinguish some of the lelations between 
tire objects and knows that fiom anothei point of view the scene 
IS different, without understanding which lelations change Thiough 
transitional stages he icaches the stage of objective space (9 to 10 
years) in which he undeistands both the relations between objects 
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■md the iclations between the diffeicnt points of view and the coi- 
lespondiiiE appcaiance of the whole scene 

Comprehension of spatial relations occurs on different levels of 
mental evolution, according to the difliciilties of the problem On 
whatever level it appeals, it progressively develops by a contiinioiK 
genetic piocess of which the developmental stages presentetl here 
maik the fundamental steps Wherever the mind encounters prob- 
lems too difficult to solve vvith tlie functional instiiimcnts it has 
at Its disposal, the process of compreliension iccurs to tlic same 
mechanisms long left behind on other levels 

A continuous piocess of interaction may be seen, new adaptations 
become possible with progicssivc mental development, and mental 
development progresses with new cxpeiiciices The evolution of 
notions IS one of the aspects of this development Bv iclating 
the results of the present study to those of pievious studies, it has 
been possible to show that the development of the notion of space 
IS cliaracteiistic of the development of all notions, and in fact, of 
nil mstiiimcntb of chinking. Notions aic not foims constructed 
once dining the histoiv of the mind and tlicn applicable to all situ- 
ations They are on the contuiy the coiiclatcs of activity at vniious 
levels They aie the instiumcius wliicli the mind lencws and rccie- 
ates (luung its activity Then cieation follows similai laws at all 
levels Tlieii beginnings have to be sought in relation to the fiist 
development of sensot\-motoi activity This study has shown liow 
they aic newly constiuctcd on a level of piactic/il activity m a period 
between tlie first se>tso/y~motoi development and the coming of puie 
leflcciive thought They have been seen icappeaiing in a new con- 
siiiictivc piocc&s at the level of leflcctivc thought itself. 

Besides this iheoietical aspect, it Is appropiiate to mention possible 
p)nctical applications foi a study of this kind. 

It has been shown in the last few years that in general the genetic 
psychology of reasoning contiibutcs valuable instiuments to the 
piacticc of psyciiodiagnosis By studying the functioning of the 
thought piocess rathei than only its lesults, many diagnosticians 
have found themselves enabled to detect deviations and abnormalities 
bv compaiison with the normal genebc sequences. A genetic study 
of leasoning can provide valuable data in tcims of general intellec- 
tual level, The study of complicated piocesses has proved espe- 
cially useful from the standpoint of psychodiagnosis because of the 
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fact tliat complicated ptocesses Arc the moic sensitive ones As might 
be expected, processes such as those involved in the evolution of 
notions like space and time aie more icadilv impahed than simple 
ones, 

Deviations fiom normal mciitsil activity inav be suspected when 
solutions in tests of tlie kind employed in the present investigation 
diftei from those noimally found Although the data presented here 
aic not sufficient to establisli age nouns the results, even In their 
pieliminary foim, may piove useful in a qualitative mental diagnosis 
'I'csts of the kind employed m the piescnt investigation present 
still another useful feature Then concrete set-up allows heliavioi 
studies of vaiioiis kinds to be made They yield mfoimation con- 
cerning steadiness of conduct, impulsiveness, emotionality, icactions 
to success and failuic, etc This rcpoit mav make valuable con- 
tuhutions to peisonalitv diagnosis The genetic study of noimal 
cliildicn provides us with tools to distinguish between tiaits which 
aie to be legaicled as within the noimal range of individual diftcr- 
enccs and those exceeding those limits 
Following the thcoictical as well as the piactical aspects desciibcd 
here, further studies might well point in two diiections 
In puisuancc of thcoictical intciests investigations should in the 
fiist place be deepened, and should include a moic subtle nnalvsis 
of the evolution of the notion of space, especially m studying piob- 
Icms which are on the hoidcihnc between the notions of space and 
time (for example pioblcins conceincd with scrlation, movement, 
etc.) 

In puisuancc of practical interests investigations should be con- 
ducted with a greatei mimbei of subjects and witli moie staridaicliKcd 
cxpeiiraeiital situations than was possible in tins pieliminary 
approach. 

G. Summary 

Sixty-thiee children between the ages of 18 montlis and yeais 
were examined. Seveial experimental situations weie devised Com- 
prehension of the spatial relations between objects w^eie studied 
(rt) the fitting together of foiins, {b) the compiehension of a moving 
object in lelation to othei objects Compiehension of the individual’s 
own shifts of position were studied, (/r) then coordination with 
a freely movable object, (b) then coordination with an object whose 
movements are regulated 
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Three genetic gtngcs were distinguished, sliowiiig a development 
fiom a practical to a subjective and an objective notion of space. 
A comparable genetic sequence occurs on the reflective level. 

These genetic trends are useful in psycliodiagnosis for discussing 
and appraising individual deviations 
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STUDIES IN HUNGER II THE RELATION OF GAS- 
TRIC DENERVATION AND DIETARY SUGAR 
TO THE EFFECT OF INSULIN UPON 
FOOD-INTAKE IN THE RAT^^^ 

Di pailiHcnt of Psythotogy, Umvard Vniversity 


C T Morgan and J D Morgvn 


A numbei of factois ui.iy deteiminc the {uiioimt aiid lcii\d of toocl 
ingested by m.ui oi animals Some of these conditions mny be 
enumerated as follows (sec 15, 22) coiiti actions of jr.ibtiic iniis- 
culatuie (2, 3, 4), food-clcpuvation without luingei pangs (4, 9), 
dietetic dchciency accompanied by demands for special foods (7, 8), 
12, 21), previous conditioning to specific foods (5), tlic excitation 
of sensoiy leceptois associated with the ingestion of food (2), the 
amount ut food picscntcd to the oigaiiisni (1), social stimulation 
fiequeiuly involved In eating (1), and fiiiullv, tlic hesdtli ot the 
oiganism (4). 

Attempts to classify the detcnniners ol food-sceking beliavioi into 
simple categoiies have yielded the concepts of “hunger” and "ap- 
petite” According to Cannon (2, p 20), luiiigei is a "piimitive, 
elemental sensation,” cxiiciienccd as a "dull ache oi gnawing pain” 
which originates in stomach contiactions, and appetite "aiises fiom 
the experience of previous pleasures” and icfci^ to "wishing, long- 
ing 01 yearning foi something speciallv desiiablc ” Carlson (4) 
agiees m essence with Cannon's idea ut Iiungci but holds that 
appetite is the cxpiession of an inherited desiic foi food lather than 
the composite of leained leactions and aiiticipaton image-i associ- 
ated with eating (cf , 2, pp. 20-21). 

Although the concepts of Cannon and of CmUon sccnicd to be 
siippoitcd by the introspective observations of man, wlien they are 
applied to aniinals, ceiwin difficulties aic encountered For one 
thing, in certain animals (foi example, insctts, salmon, buds, Iicrb- 
ivoious mammals), feeding beliavioi is obviou'^lv not dcteimincd 

'^Received m tlic Editorial Office on July 29, 1939 
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by g.istlic motilitv and the emptvine: of the ahmcntaiy tract (sec 4). 
Furthennoie, gastrectomized lats (19) and human individuals (see 
9) may possess what appears to be a noimal deshe foi food Finally, 
the presence o( gcncial lestlcssncss and an incicascd level of activity 
seems ju'’t as typical of the demand foi food in anmi.ils (4) and 
man (20) as is motilitv of the stomach 

A definition of hungei which takes acamnt of the above objec- 
tions to a stnctlv local theoiv of hungci, and which allows for the 
as j’ct limited knowledge of its iiatuie, seems to he needed The 
autliors offci the following desciiptivc definition liungei consists of 
the plivsiological conditions within an oigamsin, not dctci mined in 
any sigiuficant way hy pieviom leainmg oi concomitant exteroceptive 
stnniili, which give lisc to food-seeking and food-taking lesponscs 
The best measure of hungci, ‘>0 considcicd, would seem to be the 
amount and latc of food-mgcstion undet conditions which hold con- 
stant the factors related to past learning and extcioccptivc stimula- 
tion It IS in this frame of icfeicncc that the pioblcins studied in 
this and a pievious investigation (13) have been formulated to the 
end of unearthing facts of significance concerning the physiological 
basis of hunger 


Problem 

h'l.inv lescaichcs hare shown that tlic injection of insulin pio- 
duces maiktd increases m gastiic motdity (10, 14, 16, 17, 18), It 
has been shown also that preceding such insulin hypcrmotililv thcic 
occuis a phase of gastiic hypomotiHty (14). The effect of insulin 
on the food-intake of lats therefore seemed a question which might 
be profitably investigated in idation to the general qvicstion of the 
physiological basis of hunger, and m lelation also to the specific 
problem of the pait tlmt gastiic motility may play in the mechanism 
of hunger 

A pievious study by the authors (13) yielded the following le- 
suits concerning the effect of insulin-mjection upon the food-intake 
of rats The injcctiori of insulin can pioduce eitliei an increase or 
dcciease in the latc of eating Which of the tw'o possibilities is teal- 
izcd (lepcmls upon the interval which elapses between the injection 
and the time at which feeding is begun An mciease in food-intake 
accompanies the use of an mteival of 15 minutes and a decrease foi- 
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lows the use of 30- or 60-rmnute intcivals The vaiiable effect of 
insulin upon food-intalcc theicfore coricsponds in some degree witli 
known lelatioiis between insulin-injcction and gastiic motilitv 
With leference to the gencial piobicni of the phj'siological basis 
of hiingei, the question M'hicli aiose fioiii the .ibovc icsults was tins 
Does tile change in hungci-stiengtli biought about by insulin have 
Its basis in changes in gastiic motility oi in some other physiologic 
modification, for example hvpoglvccmia? It seemed that this question 
might he answcicd cxpci imcntally by compaiing the cftccts of in- 
sulin on noinial and vagotonuzetl animals- The present papei is 
a repoit of the ics\ilts secured in the investigation of tins particular 
problem 


Method 

Fouitcen albino rats, appioximatcly five months of .ipc, wcie 
trained to dcpicss a Icvci to obtain food in a modified Skmner- 
apparatiis (6) These lats weic then split into two gioups Each 
nmmni of one gioup was matched witli a littci-matc of the same 
weight in the ofhci group 

One gioup of seven lats was subjected to the following opci.itinn 
performed iindci deep cthei anesthesia An incision, about one inch 
m length, was made in the lat’s abdomen just below the xiphistei- 
num The intestines and stomach wcic drawm out thiouph the 
incision and the tiiajoi aiteiics which enter the stomach were tied 
The main vagal trunks, which could be clcaily seen, were then sec- 
tioned somewhat below the diaphiagm. In oidci to make ccitain 
that small branches of the vagus nerve did not leinain intact, the 
stomach was freed entirely fiom its supposing incsenteiies and 
vasculai supply Following this the stomach and intestines weic le- 
placcd in the abdomen and the incision closed with surgical silk 

Recovciy fiom the operation was relatively lapid and no foiccd 
feeding was leqimcd. Indeed, some of the lats weic observed to 
lesumc feeding within a few horns after the opeiation 

All 14 lats were letrained in the feeding appaiatus two oi thiec 
dai's aftei the operations on the one gioup had been completed Fiom 

-It has been shown in picvioiis lesearches fsee U) that the increase in 
gastric motilitv occasioned by msulin-injcction is eliminated by resection of 
the vagus nerve 
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this time on, all animals secured all of then food in the .ippaiatus 
None of the rccoids iveie considered a part of the expenmental data 
however until the reUaminE and fcpdiiig schedule had been main- 
tained foi at least tour days Daily sessions were exactly one hour 
in length and, for a given rat, were begun at the same time every 
day A tecord of the hoiit's feeding cutvc was sccuicd on wa'ced 
paper® attached to a slowly moving kymogiaph-drum Eveiv dc- 
pie>.sion of the Lever was rewaided by a “shot** of food appioximatelv 
oiic-tenth of a gram m weight Except in a special case explained 
latei in the papei, the diet used tliioughout the cnciie studv was a 
granulai mixtuic of the following pioportions bv weight* vellow 
com meal, 50 pei cent; Purina dog chow, 30 pci cent; and auciose, 
20 pel cent 

As 111 the previous studv (13), an odd-even method of self- 
control was used On one claj'^ the lats weie injected with insulin 
and on the ncKi day an equal amount of stciilc snhnc solution was 
injected. Thus the salmc days piovidcd control iccords with which 
the lecoids of the insulin days could be compaied Tlic dosage of 
insulin foi each Mt was 01 cc of 40U Ilctin Insulin pm 10 giams 
weight 

Both normal and vagotomizcd animals weic subjected to three 
cxpeiiniciital sciies which differed from each othei onlv m the 
amount of time that was allowed to elapse between the time of in- 
jection of the insulin oi saline and the time that the rats weie 
placed in the box Series t employed an intciv^l of 0-minuto=;, that 
IS, the lats weie placed In the feeding box immcdiatclv aftei t!\c\ 
weie injected; m Senes II, the intcival was 15 minutes, in Scries 
in, It was 30 niimitcs The diffcient expcnmcntal scries were 
cairicd out in the oidei named 

In each cxperimenlal smes, about 30 pans of feeding cuives weic 
secured For each cuive following insulin injection, a coutiol (sa- 
line) curve was obtained. When cithci a noimal or an insulin 
cuive was lost due to technical difficulties, as was sometimes the case, 
the corresponding control oi insulm cuivc fot the day befoie oi after 
the curve in fjuestion was discarded. 

Tile cuives were translated into numetical scores bv means of a 

’Graciomly provided b> rtic Waxon-Caibol! Corporation of Rochester, 
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C.ilibiatecl scale Tlie numbci of responses for each 10 minutes of 
tile hour’s feeding was je.ul from the scale and lecorded The ob- 
tained scenes wete conveiLed into peiccntagcs of the mcriii luimbcr 
of eating icsponses on the control clavs of each senes From tliese 
percentages, the mean i.itc of icspoiise foi the siv lO-miniite inter- 
vals and the staiuUnl eiioia of these means weic detcimincd. The 
conclation between an insulin scoie and the concsponding control 
scores of the following day V(.i« computed according to Pearson’s 
rnctlioci of inoiucnts Fiom these values, the statistical leliahilitv of 
the diffciences of the means of contiol and insulin davs was com- 
puted foi both normal and vagotomixcd lats in terms of the ratio 
of the obtained diffeiencc to its standard ciroi 

Resum 

Table 1 shows the icsults of the three cxpciiinental sciics con- 
ducted with notinal animals and Table 2 gives comparable data for 


TABLE I 

Rpliadiiity or Difierlnccs or Controi. and Insulin Mean Ppr Cent 
R hSPONsrs PiR. TrN Minupe iNtTRVAt FOR Normai. Rats 


MiiuiceE 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

Total 

0 MmtiUt 








(A' = 33) 
Saline 

20 21 

1$ 39 

17 2+ 

14 97 

1224 

1015 

101 06 

Insulin 

26 88’ 

18 94 

15 61 

1418 

10 2+ 

7 6+ 

92 +2' 

DifE 

67 

45 

I 63 

79 

2 00 

251 

8 64 


1 39 

73 

86 

102 

101 

1 07 

4 16 


48 

62 

HI 

78 

1.97 

236 

2 08 

iS AIihu/cj 








(A^ — 33) 
Saline 

27 58 

18 91 

15 64 

13.15 

12 91 

11 36 

100 66 

Insulin 

25 39 

1S09 

15 45 

13 94* 

12 91 

11 30 

97 51 

Diff 

219 

82 

19 

79 

00 

06 

3 15 


92 

64 

81 

.98 

75 

108 

3 10 


2 36 

1 27 

.23 

81 

00 

05 

1 02 

30 ^linutes 








^ 28) 
Saline 

24 86 

18 75 

16 57 

15 24 

13 25 

11 18 

100 40 

Insulin 

19.71 

1618 

IS 29 

n 11 

12 21 

11 11 

87 50 

Dili 

5 15 

2 57 

128 

213 

1 04 

07 

12 90 


1 02 

83 

61 

52 

97 

1 07 

276 


5 07 

310 

212 

413 

1 07 

07 

+ 67 


*Means which are higher lhan corresponding control values 
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TABLE 2 


RtiiADirny oi' Dikcrpnces or Control and iNsut in Mian Per CeN'i 
Resfonsjs Per Tin Minotp iMxFRVAf for Vacotomized Rais 


Minutes 

0-13 

10-20 

20-30 

30-40 

40-5(1 

50-60 

Total 

0 Mnniln 
{N = 31) 
Salim 

33 87 

2226 

19 77 

U 97 

67L 

4 19 

100 32 

Insulin 

38 71" 

29 32" 

2148“ 

14 77* 

9 53« 

4 6S“ 

118 79" 

Biff. 

4 84 

7 06 

I 71 

1 80 

2 81 

46 

18 47 

‘’■rfi// 

2 07 

1 83 

1.73 

.99 

45 

1 11 

5 55 


2 34 

3 86 

99 

131 

6 22 

41 

3 33 

15 ^fmu|e5 

(W = 31) 
Saline 

27 6S 

23.71 

20 71 

14.61 

919 

410 

101 12 

Insulin 

as.]?** 

22.42 

18 97 

1S26' 

13 26" 

9 35-' 

108 69* 

Diff 

74 

129 

174 

65 

4.07 

5 25 

7 57 


, :,29 

80 

60 

78 

1.41 

I 67 

401 


58 

1 61 

2 93 

83 

2 88 

3 16 

1 89 

30 Miiiuii-s 
{N « 29) 
Sali(i« 

32.97 

24 S9 

19 72 

12.97 

6 93 

3 72 

100 93 

Insulin 

27 78 

24.35 

20 72* 

16 62* 

U79'- 

10 14“ 

113 79* 

Diff 

5 19 

24 

100 

3 65 

6 86 

6 42 

12 86 


1.87 

93 

.90 

127 

1,42 

1 11 

451 


2,78 

74 

tl 

2 87 

4 82 

5 77 

2 85 


*Means \vhich oie higher than coiresponiling contiol volnes 


tile vagotomizcd Aiiiinali. The tliftcienccs in late and aUo the re- 
liability of these diftercnces between control and insulin feeding 
curves aie given foi each 10 minutes of the houi-pciiod and foi the 
total amount of food-intake iluimg the hour"* The tables reveal 
striking diffcienccs in the eftect of iiisulm upon food-intake m noimal 
and vagctoinizcd lats Almost trithout exception, the feeding rate 
of normal rats is depicssed following insulin and, on the othei hand, 
the feeding late of vngotomized lats is in piacticall)' cveiy case 
accelerated 

A common characteristic of the eftect of iiisului upon both noimal 

'‘It IS to be noted that the contiol mean totals in Tallies I and 2 aie not 
exactly 100, the value irhicii should ohtaio in view ot the use of pei cent- 
scores, and thot the means foi the ten minute-mteivnls when totaled do not 
Kive the same values as the mean total dncctlj computed T.hese dis- 
crepnneies are attiihiifed to the iise of gioiiped data fpi the calculations 


C V MORGAN AND J D MORGAN 


159 


,iiul opciatccl itUs IS the cyclic natuic of the cIniiKes iii feeding rate 
(see Tables 1 and 2) These cycles of facilitation and depression 
(oi lack of facilitation) are plainly not artifacts oi chance vaiia- 
tions, foi they appeal consistently in the cKpetimental senes of this 
,111(1 oui picvious study (13) Figuie 1 in which normal rats on 



M I NUTES 

FIGURE I 

The Mean Diherfncb of Insulin and Control Eating Rates for Normau 
Rats on Sugar Frck Diet (Dvshed Lines), Normal Rats on High Sugar 
Diet {Dottld Lines), and Vagotomizcd Rats on High Sugar Diet (Solid 

Lines) 

Values are plotted for each 10 minutes of an hour’s feeding period. 
The upper graph is obtained in Series I, the middle graph la Series II, 
and the lower graph m Senes III Foi further explanation, see text. 
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1o;y sugar diet,° normal rats on high sugar diet, and vagotomized 
lats on high sugar diet are compared with respect to tile effect of 
insuhii upon e.iting late, demonstiates this point 

Fiom the data presented m Tables 1 and 2 and in Figuic 1, the 
following ohscivations m.iv be made, (o) Food-intake is increased 
irnmcdiatclv following the injection of insulin (zeio to 20 minutes 
after injection) Tliis effect is quite latge m vagotomized rats, less 
pronounced m noinial lats on a sugar-free diet, and piacticallv 
negligible in rats with high sugar diet, {b) Following the initial 
excitation there is a drop from the insulin supeinoimal rate (20 to 
50 minutes aftci injection) This depiession k gieatest for the rats 
on t)ic sugai'ficc diet, somewhat less foi the animals on high sugar 
diet, and still less for the vagotoniizeil rats (c) Dviiing the latter 
pait of the pciiod aftci inj'ectum (50 to 90 minutes) thcie is a 
large niid significant increase m the nuinbci of feeding icsponscs 
in vagotomized lats and noimal rats on the sugar-free diet On the 
other hand, the normal rats catmg the high sugar diet recover from 
tile picccding depicssion but show no such supci normal rate of eat- 
ing, (^/) In gcncial, insulin mcieascs the amount of food eaten b\ 
vagotonrizcd rats, it has a variable effect upon rats kept cn n low 
sugar diet, and usuallv depresses noimal rats mamtained upon a 
high sugar diet 

The substitution of sugar for the gelatin used m the diet of the 
first study (13) seems to have pioduccd significant effects As a test 
of these conclusions concerning the relation of sugai-contcnt of the 
diet to tlie effect of insulin upon food-intake, a clieck expeiimcnt was 
cairied out The diet of the group of normal rats used in the experi- 
ments described above was modified to the extent of substituting 
vclloiv corn meal foi the sugai The diet was in this way made 
compaiablc to that used in our fiist study (13) with lespect to 
sugai content Series II svas then run again. Table 3 shows the 
results of this check and compares them with the results pievlouslv 
leportcd Group I refcis to the rats used in the earlier study and 
Group II consists of the rats studied in the piesent lesenrch As 
Tabic 3 shows, the repetition of the experiment s’lelds almost iden- 


®These data .nre those rcpoitcd in greater detail iii our fiist study ( 13 ) 

1 ne <1101 of that study dilfered from the diet of the present study m that 
gelatin was used instead of sugar 
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lABLE 3 

A CoMi’ARisoN Cl' ErFicT OF Insulin Upon thf Fcedivo Cuiivis oi Iwo 
Groups or Normai Rats on the Saaip Uilt (SooAR-Fni-ii)*' 


Minutes 

10 

20 

30 

40 

SO 

60 

Group J 

{N = 187) Saline 

23 08 

43 71 

62 68 

79 10 

91 13 

99 79 

(N = 44) Itiaiilin 

22 04 

42 00 

63 68 

80 41 

96 77 

111,55 

Diff 

1.04 

1 71 

1 00 

1 31 

S 64 

U 76 

“■(li// 

1 29 

2 21 

2.93 

3 to 

2 65 

3 80 


80 

77 

34 

42 

213 

309 

Cioup II 

(/y = 34] Snime 

24 71 

43 SC 

62 68 

76 62 

89 65 

100 77 

(iV = 34) Insulin 

2S47 

44 30 

62 97 

79 06 

9412 

111 76 

Diff 

76 

74 

.29 

244 

447 

10 99 

“■(ii/y 

83 

160 

2 04 

231 

2 72 

3 38 


92 

46 

14 

1 06 

165 

3 25 


'♦The interval betwesn mjccuon and feeding im 15 mimitei 


tlcnl results Tins experiincnt.il check accoiilinglv confirms the con- 
clusions clniwii above concerning the impoiiaiicc of the sugar- 
content of the diet Ml the effect of insulin upon hiingei, and lends 
assurance of the icUabilitv of the pioccdurcs and of the results of 
nui present methods 

Discussion 

The conclusion that the feeding latc of insulin-injected rats 
vanes from the noimal in a cyclic manner seems to be clearly sup- 
ported by the data The authors do not wish to spccul.ntc at this 
time as to the physiological basis of swell ciclic effects Piofouncl 
cndociine and metabolic disturbance c.in be expected to result fioin 
the substantial doses of insulin that were used in this studVf and 
opposing physiological processes which possess definite periodicity 
can well be expected. 

Of more specific value in the quest foi immediate dcteiminants 
of the drive foi food is the fact that sagotomiiicd aniinalb arc made 
more '‘hungiv” bv insulin than aic nounal anmnals This experi- 
mental fact IS piohably lelated in a fund.Tmcntal wa}' to the second 
important icsult of the present study, that tk amount of sugai m 
the diet determines to some extent the effect of insulin upon luingei. 
Vagotoraizcd animals exhibit a leduccil capacity to conveit and ab- 
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solb (lisaccliaiides (see 4) so that the cliaiacteustic effect of insulin 
upon such animals may be due diiectly to low sugai storage and 
utilization occasioned by the vagotomy The authois aic at present 
conducting fintlici woik on this paiticidar problem 

SuMiMARY AND CONCLUSIONS 

Since insulin-iiijection was found, in a picvious leseaich, to pro- 
duce significant changes m hungci, as measured bv the late and 
nuinbei of food-taking lesponscs, nisuliiHnjection has been used 
,is an expeiimental tool in the study of the geneul problem of the 
natuic of hungei The food-intake of insobn-injected rats was 
nieasuied m a Skinner-typc appaiatus lelativc to the eftect of diinin- 
islnng g,istnc motility bv lescctvon of the vagus ncivc and m lektion 
also to the effect of sugat m the diet It was found tliat deneivatlon 
of the stomach not only failed to eliminate the augmentation of 
hunger due to iiisulin-inicction but that such an opciation actually 
enhanced the effect It was found also that icduction in the amount 
of sugar in the diet scivcd to mcicasc the effect of insulin m stiength- 
ening the hungei drive The lesults arc mtcipjctnted to indicate 
that niitiitivc conditions of the organism mav be of inoie diiect 
significajice m the control of hungci than aic stomach continctions 
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PERSEVERAl'ION OF NON-REWARDED EEHAVIOR IN 
RELATION TO FOOD-DEPRIVATION ANT) 
WORK-REQUIREMENT^ 

Deptiitiiiriil of Psythalogy, Vnivrfsiiy of rcniiessn 


Paul M. Fitts^ 


A Introduction 

Ihc rate of occunence of an objectively Hefinetl bcliavtoi seQucncc 
tan be shown to vaiy undci the influence of numeious eYi)ciiinental 
conditions Although results obtained from a study of nn isolntcil 
segment of behavior cannot be geiicializcd to covei all foims of 
activity, ncveitlielcss intensive study of simple behavior sequences 
IS Jcsuable because it makes possible an analysis of tlie cftccts of sev- 
cial simultaneously acting vaiiablcs and an evaluation of their 
intei-rclated influences. 

In the investigation hcic iqiortcd a study was made of the influ- 
ence of two cxpei imentnl vaiiable^ upon the ficqucncv of occuiicncc 
of a simple bai-picssmg lesponse Foity white rats -wore given 
an equal number of lemforcemcnts in making tins icsponse. Food- 
lewaul was then icmoved and at mtcivals over a peiiod of seven 
months detemunacions weic made of the latc at whicli the animals 
continued to pioss the b.ii Four experimental conditions, each con- 
sisting of a diffcicnt combination of food-deprivation ami worlc- 
lequircmcnt, wcic used in sccunng data on the inlciiclntcd influence 
of these two factois upon the pcisistcnce of lesponsc. The findings 
of the present study supplement the facts which aie alieady known 
about the influence of single vaiiablcs upon the inte of icsponse 
The peiiod of time duiing which animals were studied in the picscnt 
investigation, moicovei, nas gieatci than that coveied by any ‘'uni- 
lar study. 

Among the recent studies which bear on the picscnt piohlcm nie 
those of Bousficld (1), Bousficld and Elliott (2), Skmnei (17), 


^Accepted foi publication hy Leonaid Caimicliael of the Editoiinl Pontd, 
.TncI received in the Editoiial OlHce on August 5, 1939 
U’lie Avritei is indebted to Di Leonard Carmichael, Tufts College, for 
counsel in planning and conducting this investigation The studv was ear- 
ned out in the Laboratory of Psychology of the Unneisitj of Rochestei 
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Young (26) and Fitts (10) These investigators have all secured 
quantitative results which show that the frequency of rewarded 
food-seeking response vanes in a predictable mannei with changes in 
the period of deprivation and also with the amount of food ingested 
Skinner (19), Youtz (27), Williams (25), and Fitts (10) have 
studied tile frequency of non-iewaidcd response oi "lesistancc to 
extinction” in relation to dcpiivation or in relation to the numbei 
of tiaining reinforcements I'heii results aic in gcneial agicemeiit 
The rate at which non-rcwaidcd responses aic made duiuig short 
periods of time is a function of the nuinbci of icspon-^cs whicli weie 
pieviously rewarded and of the condition of deprivation existing in 
the animal cat the time deteiininations aic made 

The rate at which animals make lesponscs h influenced also bv 
the nature and difficulty of that paiticular behavioi Intense stimu- 
lation, siicli as shock, and excessive work, such as might be encoun- 
tered in traversing long pathways oi ciossing olhei obstiuctions, 
have been found to reduce the frequency of response. 

It is mote difficult to dctcunme the maunci in which vaiious 
combinations of siicii factois as tiaining, motivation, and difficiiltv 
of response collectively modify behavior than it is to determine 
the variations produced by anv one of these factois taken singly 
Because of this difficulty the nature of such inten elated influences 
has been postulated fiom indirect evidence as often as it has been 
studied through direct expcnmcntation. One such gcneial infeience 
IS that several mechanisms arc needed to account foi the complexity 
of the relationships between motivation and behavioi Warden, in 
describing the activity of tats aftei long starvation peiiods, stated 
that, “One is tempted to say that the hunger diivc is as stiong as 
ever and that the reduction in crossings is due to deci eased capacity 
to resist the shock” (23, p, 70). It is assumed, theiefoic, that as 
deprivation increases, the (hive foi food tends incicasingly to facili- 
tate behavior while at the same time the lessened resistance to shock 
tends increasingly toward inhibition of activity Inteipictations of 
a similar natuie have been suggested for many situations vvhcie ac- 
tivity or rate of response at first incieases wltii depiivation, then 
leaches a peak and begins to decline, tn scvcial studies of the laie 
of eating (2, 10, 14), and of the level of geneia) bodily activity 
(13, 16, 22), such phenomena have been reported The decrease 
in rate of performance, it must be noted, takes place in spite of the 
obviously increasing need for nourishment 
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Stone (21) has made a dncct investigation of the influence of 
work upon fiequency of response. He studied the peiscvcration of 
lats m digging through sand and found a maiked continuation of 
activity aftei the removal of food-icward. This result would indi- 
cate that a ceitam minimum amount of work he done regaitl- 
less of the presence or absence of food-ievvard. At times animals 
have been found to lespond less often when the need for food was 
mcieascd. while at othei times they have been found to pe.sist in 
ivoiking when no food was secured. 

A considciation of such findings makes it obvious that the late 
at which an animal performs a given bcliavioi sequence is dctcr- 
mined by the combined influence of many factors Tlie coiurilniling 
influence of each of these vaiiables when acting in tomhmation 
with others should be evaluated in any fundamental study of the 
lelation between motivation and behavior Especially is a knowl- 
edge of their eftcct upon learning and unlearning impoitant In 
the present investigation this piobicm w'as appio.nclicd thiough a 
study of the influence of two variables upon the peisistcnce of ani- 
mals in making a simple bohavioi sequence Some supplementarv 
data were also secured on the extent to which an alternative oi 
competing activity would affect the lesponse-dccicmcnt 

B Appar\tus 

The apparatus and cxpcii’mental techniques used m this investi- 
gation are similar to those developed by Skinner (20). Animals 
were trained to piess a small Icvci bv rcwaiding them nftei each 
icsponse with a sni.dl poition of food Responses were recorded 
automatically The animals wcie not disturbed bv the expciimentci 
at any time dunng the periods of experimentation 

Figuic 1 shows a general view of the animal compartment and 
lever The sides of the compaitment aic made of metal wlnle top 
and bottom aie of wire mesh A bar, six miliinieteis in diametci 
and SIX cciitimctcis fiom end to end, extends thiough a panel at 
one end Tins bai is mounted 10 centimcteis above the floor and 
extends two ccntiinetejs into the compartment It can be moved 
downward for .i distance of two centimeters and is pivoted and 
coimterweighted on the outci side of the panel in such a way that 
the foicc lequiied to depress it can be varied to suit the needs of 
the experiment On the outei end of the lever is a IHeicoid niei- 
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ciiiy switch, which i*? adjusted so that ati electiical cacuit is com- 
pleted whoncvei the bar is moved downward the full distance of 
two centimetcis and contact bioken aftci the bar has returned most 
of the distance toward its original lesting position Immeduatclv 
below the lever is a small food-pan, to which a glass tube leads 
fioin the food-ielcasing device above 
The food-releasing mechanism is sliown in Figure 2. Tile sole- 
noids {M) which fiiinish motive power foi this food-release aie 
placed in circuit with a 6-volt storage balteiy and the mercutv 
switch. Tile device is thus activated each time the animal pushes 
the kver downwaid Tht bin (C) is filled with powdered food 
la tlie bottom of this bin is a cylinder {A) drilled svith eight small 
holes (2?) whicli measure 6 mm by 6 mra. The lower half of 
the cylinder is fitted to a biislimg which is so designed tiint as the 
cylinder is lotatcd by the pull of the solenoids the food, whicli 
falls into the upper holes or food-pocfcets, is tairied mound and emp- 
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Food 'Rci.e^sinc Divtcr 

tied, one pocket at a time, into the uppci end of the gla^s tube leading 
to the animal compaitment 

The entire apparatus, mcluding animal compaitment and food- 
lelcasing mechanism, was assembled within a hgiit-proof box with 
foui-incli sound-shielded walls This largci box was ventilated by 
a compicsscd air ^tem The iccoiding diums were located sit some 
distance fiom the rest of the appaiatus. Animals were iicvci ob- 
scivcd directly oi othciwise distuibcd .it any stage of naming or 
subsequent testing. 

Recouls of bai-prcssinc activity were secuicd bv means of a pen 
and ink lecording system A senes of kyinogiapli drums, mounted 
on a single shaft, neie tinned by a Telcclnon motoi at tlic rate of 
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one icvoKition in six horns. Above the ditun^, weic mounted ic- 
coidmg pens .uljitsted to move at light angles to the iliicction of 
lotation of tiic diums. An electiically activated wheel and lachct 
device, Iti ciiciiit with the meicuiy switch and fooJ-i dense, allowed 
die pen to move a diitaiice of I mm acioss the papei coveied dium 
each tunc an animal made a icspome The lecoids tiuis secured 
weie in the foim of summnled timc-iesponsc emves (sec Figure 3) 



K30 MIR-^ 

FIGURE 3 

Six Chakacteristic Learning Corves 

An impulse countei was used as a check to clcteirrune the exact 
number of responses mode during the complete experimental penod 
I'hroughout all of the investigations two duplicate experimental 
set-ups were employed and two animals were experimented upon 
at the same time This proceduie made it possible to control vaiious 
external influences by having animals fiom two different groups 
Working at the same time 

During the course of the experiment a rotating wheel was added 
to each experimental apparatus TheivC luniung wheels wcie 30 cm 
in diameter and 10 cm. in width. One side was connected through 
a small door with the end of the animal compaitment opposite the 
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level Tlie sulcs of the mnmng wheeU uetc of mct.il, the floors of 
one-half inch wue mesh The wheels wee mounted on heanoK. 
and icvolved qmte easily Any movement of the wlieel was lecorded 
by means of an eccentuc and a light thread vvlnth led to a maibng 
pen on the lecoiding drum. 

C Proci durls 

Foity m,.Ic alb, no .ats of an n.b.cd kbo.ato.v ‘took vo,e e.n- 
ployed in the investigation These animals wete secuicd from 12 
itteis They \ycie weaned at thicc weeks of age and placed in small 
living cages, liaining began when thev wcic .ippio\im,»teh 50 
days of age 

Each animal \m placed on a feeding schedule two sveeks bcfoic 
the beginning of tiaimng. Food (Puuna dog chow) was placed in 
lacks m the iving cages at the same tunc each day and the uneaten 
food removed two hours latei On this feeding schedule the ani- 
mals continued to giow and to gain weight 

I he fiist step in tiaining was to teach the animals to go to the 
food-pan at the sound of the food-i elcasing nicilianism, so that 
they would sccuie the icwaid immcdiatclv aftei making the flist 
bar-piessing lesiionse In oidci to do this, each animal was allowed 
to cat in the animal compaitinent duiing one feeding peiiod, with 
the lever detached At a corresponding houi on the succeeding d.iv 
the animal was placed again in the compaitmcnt and 0 05 giam of 
food was dehveied automatically cvciy 30 seconds by a timing 
device teinpoiaiily inserted m the circuit Aftei 30 minutes, oi after 
leceiving 60 automatic food-delivenes, the anim.il was leturned to 
Its living cage and given additional food The same piocedure w’as 
lepeated on the following day This prelitninary tiaiiiiiig was simi- 
lar to that employed by Youtz (27) and ptoved successful in that 
It resulted in seiy rapid Icaining when the animals wcie alloweil 
to initiate tlieii own food dcliveiv 
The nc^t step in tiainiiig was to teach the animals to piess the 
bar in ordei to sccuie food The bais wcic mounted in the com- 
partments and adjusted so as to icquiic 10 grams of force to move 
them downwaid, The food-i elcasing device was connected. A 
tiace of moist food was smcaicd ovei eacli bai (27) An animal 
was then placed in each compaitinent at the hour at which it was ac- 
customed to eat, and allowed to lemain until it had picssed the bar 
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exactly 30 times and seemed 30 0.05 gram portions of food, After 
the 30t)] icsponsc each animal was lemoved fiom the cxpciiment,'il 
situation and letuincd to its living cage This completed the tiaiii- 
niR At no time during the next seven raontlis did anj anim.il 
secuic additional food-rewards m the expcuincntal situation All 
40 animals wcic ti.uned in tlie course of a single week 

The late of Icainuig duiing the training pciiod was found to he 
very lapid The animals required between 5 and 30 minutes to 
reach the entenon of 30 icsponscs counting fiom the hisl to the 
30th lesponsc Figme 3 shows six typical leaining tuives These 
recoids show about the maximum vniiation in rate of leaimng 
Aftci tlie completion of tiaming the 40 animals were divided into 
foul smaller gioups of 10 each All available data, including genetic 
backgiound, age, weight, and speed of learning weic considcicd ni 
dividing the animals m such a way as to equate the four groups as 
nearly as possible 

Determinations of non-rcwaided behavioi were begun on the 
seventh day after each animal had completed its training The fol- 
lowing conditions of deprivation and woik prevailed foi each of tlie 
tour groups during this first and all subsequent determination. 
G>oup A'l, 48-liours dcpiivation and 10 gm-cm of woik, G)oup 
A-2, 48'hours deprivation and 100 gm-cm of woik, Gjonp BA, 
12-hours depiivation and 10 gm-cm. of woik; Gioup B-2, l2-hours 
deprivation and 100 gm-cm of work 
The amount of wotk was controlled by adjusting the counter- 
b.ilaiicc of the lever. The condition of deprivation was controlled by 
onutting the feeding pciiod on the day preceding a detcimmatum m 
the case of anim.ils in the ‘"A" groups, and by giving an additional 
two-hour feeding pciiod 12 houis before the time for expciimenta- 
tion in the case of animals. All dclciminntions on a given 
animal were made at the hour at which it had been accustomed to 
encing Two anim.'ils from diftcrent gioups weie tested at the same 
time and the sequence of deteimmations from horn to hour was 
such as to rule out any influence of diurnal changes m activity level, 
at least .ns far .is the group lesults aie conceined 
The pioceduie followed in making the deteimmations of non- 
rewarded behavior was ns follows The food-ielensc was discon- 
nected, so that .mimals no longci could secuie food noi hcai the 
sound of the food-ieleasmg mechanij.m Animals ivcre placed sue- 
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cessivcly in the expeitmcnt.il compaitnicnt!,, whcie tlicv weie al- 
lowed to icmain cliumg the test period Eleven deteim.oat.ons ,n 
a I were made on each The fnst s,x we.c made .it intervals 

oi one week, the seventh aftei four weeks, the eighth afte. six weeks, 
and the remaining thiee .it mteiv.ils of fou, weeks The first six 
of these expciinicntal periods Aveic one hour in length, the last 
five pe.iods weic each four hours in lengtli Pciiodic feeding was 
caiitinued during the seven months covered by the investigation with 
the exception of fou. weeks behveen the 6th and 7th determinations 
In this case the legulai feeding schedule was icsiimed two weeks 
piioi to the seventh cxpenmental pciiod On experimental days 
the .'inimals wcie fed one hour aftci the end of tlic test period 

If an animal made a icsponse duung the last few minutes of the 
expeiimcntal pciiod it was allowed to lemain .i shoit time longer, 
until there was a period of quiescence, before it was removed This 
was done in ordei that lemoval from the compaitment would be less 
like y to serve as reinforcement to the List response Only icspoiises 
made duiing the pie-dctcrmined experimental pciiocl wcie tabulated, 
howevei 

At the end of the ninth detciraination, oi after five months, the 
tendency towaid pcrsevcnmcc in the bai-picssing behavior had be- 
come stable in the constant environment fuinished by the animal 
compartment 1 lie ciueslion then .nose as to wlietliei this per- 
scvciation would continue if the environment was modified by the 
introduction of an .iltei native activity To answci this question 
.a limning wheel, as pieviouslv described, was mounted in each cx- 
peiimental box. In the following weeks half of the animals in 
each group wcie allowed access to these running wheels dunng the 
cxpenmental pciiod and half ■were not 

In addition to the data secured on the icgular cxpenmental ani- 
mals, records wcie taken on a group of 15 coiitiol animals This 
control gioup w.\s composed of male lats of .in age and weight and 
genetic backgiound similar to the experimental animals They were 
given all of the prelimin.uy training, including the automatic feed- 
ing in the animal compaitment, but they wcic not given training in 
picssing the bai Tests weic given one xveck latci to determine the 
numbci of hai-piessing lesponses winch would be made without 
tr, lining Tlie dcteimin.itions on the control group wcie made un- 
dci conditions wdiich sjiould h.ive led to <i maximum level of activity, 



174 


JOURNAL OF CENCIIC l*SVOtTOLOOY 


««« 




^ ^ ^ *-l 

M N w 

« u 
.a 

e^Nr4t^u^o<*oNM 
N N N >« w M 'O N 

i-< ri rl 




iM 

JS 

M 

tn<-<K>ml>>C4M<30«i-4 

«A'0(>.0<A\oc>4nc^<j< 

<n <o *0 ^ 

L4 

JS 

LAr^9«v^'O0NO*^*1‘0< 

iMm>MMt-^omC>4C4CM 

^ 1^ <A va <^1 M i-H >A tA ^ 

«g>-1i-<«vS«68r^Cv»N 

4hr 

u^r4cA>i-S>0>H*«>i/vM 

w 

»s.'4-'-al^'OOr«N»-+ 

•1 N « N lA N <-< 

u 

A 

N 

N(>>iAO&0O(3r<>^9\ 

•fr •t N ft »-> t«. 

« 



u 

«A<*tM|vr^9AO «^fA>A 

C'l»«-»AlAOfrJ + ®'^-»' 

W •-■ e>> — lA M 

u 

«C 

®S«etA<A«>»l^^lr»A 

caMwN m ^S0i-< 

y 


N*A»vO»«UAlA'AfA«A 
^I " N r" N W r“ 

1 i 

y <«> 

^ r> 

y 

(-•v.e«tAr~>A««*t«'*«A 

«>»•••« 

tA*A»CN 

Ihr 


CAfAOj'.N'Ct-'WlAtA 

•r 'A r> •H 


M -f S9 W% « 9. H- ^1 oo «•) 

■+ •* •* N ,A ^^ rl 



««> I** »n to 11 « "o C'l r< 


•t'M«T^C'iOV»»OON 

tA««tS»A'riAtn>H tJ- 

M 

^•A^frJVOtA^^'O «A* 

'4-0*-lOr^'^(yJ»ATAtA 
•!• »!• M •-< CO e-1 \j> 


'0tSO0\*AN0MC40«O 

•-•■fvOt>COtoC'T'+»^i» 


^«^tAO0vwcQt^\a«o 

w M i-m 

9-l99t's>^U-|Vll4-)^CAf-^ 

C3 

c 

"*1 

a 

w 

04 

s 

O 

O^A*AO^^-^O^W^AtAV^^^ 

o 



TABLE 1 {continved) 
Period 


PAUL M riTTS 


175 




t ^ ^ d ^ \o 

^ N -a- S Ov S (? 


« 0 *-iJ^C 4 i-< 


t ^ Oh €« e-l &0 *-( Ov < 

CHI '“I to T-* tn tHl M 


InO^OPsCO^Ib-tCH^^-Ul 


OQ t-s O tf^ fH-J Ov Ov Pn o HO 
^ Tt* to to TO t-« tS 


^OOtOTf-COHOIrrCOH-a 
T*- to tsi N «., ^ if 


tOHOM tA\A<H|tv<-> 


M« 00 'OHAOe 4 «»pa «0 

l-'>OV 3 iOl-tt('f-<-<(st 


toN«o«ntfee<n-oK.N 

«0 to to to *+ Jt 


'«j«oo'ote»»v-.rv|f.l 


— «o^T•^.^^^w^,-.©v^ 


' *» N to O •« 


•■ N to («. — < »A «>J 


'OOC'ONt^WaHWJtOt'l OH>nrN.^WMNS>Tt-t» 

HOlOto to f tOt-t CTHtHlt'.MtH S 


a><>g>or<T>-<c 40 Tto<«iCH|| totvviaoHooocHit-iti- 

^1 to to to to f-t -i- to j ft HO » 


■H VC to to to tCtntocovol tootooo^THtoooo 


tCtt>T^OT009totTTOV9l OOOsM^CHtH^HCOlOto 

tototfwcvjiooiocoeil t^«^■t^t>^ 10 T-< 


itNoacotovciotototrt 


®'oe»soo 7 'o-i'csc>ter'i o'^'^*'>e'^OT 09 >toio 

gio^TfC'Jmti-toC'ICqto K^to-rtoNtStttftoi-i 

O O 



176 


JOURNAJ- or GLNLrtC PSYCHOLOGY 


ic. ^^llcn tliev A\eic fJoint; onlv 10 gm-cm of woik .u 48-hoijis of 

ilepnvntiQii 

D Gijwervl Rlsuus on All Groups 

The data on individual animals foi the fi^^t 20 weeks of the 
uwcstigation aic picbentcd m Table 1 These data show that the 
great majority of aimmis continued to make b.ir-piessing responses 
duiing tins time even though food-rcwaid was not seemed The 
smallest mean mimhei of responses occutiing duiing the first houi 
of any penoci \^as 25 This low level of behavioi occmied during 
the thud week and again during the 20th week The mean numbei 
of responses foi the 15 control animals, on the othei hand, was 
8:h4 2 during the fiist test peiiod These coiitioi animals, as pic- 
viously noted, were tested undei conditions which should have led 
to a high level of landom activity, but they had ncvei received food 
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FIGURE 4 

Mlaw Numbir or Non-Rcwardid Rpsponses M\de by the Group of Fouiy 
Animais During rnE First Twbnti; Weeks of thc Eyperiment 
Ihc bars represent the standaid deviations of tlie means 
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p .1 icsxilt of bar-piessing bchavioi m the cvpenmeiital situation 
Eight lesponses cluiing the fiist hout in the experimental enviton- 
ment may he taken, thciefoie, as the approximate level of landoni 

heh.mor flic hehavioi of the cxpciimcntal animali nevei diopped 
to tins landom level, 

The temlencv towaid peisisteiice of nnn-ietvaidcd hcliavioi is 
shown giaplucally ,n F.gu.e 4 Tins cutve lepiescnts pcrfoimancc 
duiing tlie first five raontlis In plotting the cuive icsponses occui- 
ling dming the first houi only of each experiment, il period were 
consuleiecl Ihe data for all animals were combined and a smoothed 
cuive was di.iwn through the means for the entire gioup The 
tcrtical lui. lepiesent the standaid ciiois of the mean points 

Three distinct tjcnds m the fiequencv of ocuiiicnLc of non- 
icwaided responses aic appaicnt Initially theie was a lapid decie- 
ment in ute of lesponsc 'I'hus decrement coniinucd iluiing the first 
three peiiods Duiing the fourth period time was a maiked jn- 
ciease in fiequencv of icsponse The incicasc in late of response 
between the thud ,ind fouitli pciiods is more tlian tltrce times its 
standaid eiroi Fuithcrmoic, the incicasc occuricd in the case of 
all four groups, The change in the slope of the cuive, therefore 
may be consideied liighlv iclublc Following this abrupt increase in 
late of response thcie was a thud and loiigei peiiod dining which 
the animals continued to icspond at a lelativclj' constant mtc, ex- 
hibiting a slow dccicmcnt which ma\ have been due in pai’t to 
increasing age 

The final dcteiminations weic made on the 24th and 28th weeks 
All groups made fewer jcsponscs during these last two periods The 
animals which weie allowed access to the running wlieels made an 
average of only 13 responses an horn foi the eight lioiiis covered by 
the final tests During the pievious eight hours they had made 
28 icsponscs an hour The animals which wetc not allowed access 
to the lunning wheels, on the othci hand, averaged 19 responses 
an hour during the final periods as compared with 30 6 responses an 
hour made during the piccedmg eight houis These averages are 
based on animals upon which complete data were secured, exclusive 
of seven animals which died duiing the last two months of the 
investigation These findings indicate that the slow decrement m 
icsponse continued and that the intioduction of an alternative activity 
accentuated this decrement Even aftci seven months of expcii- 
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mentation, !lo^^cvel, the animals with access to the lunninK ■wiiecls 
made moie bar'piesbing lesponscs than wcic m.ulc by the coiuiol 
group the first time they weie tested. 

E Analysis or Group Differlnces 

The d.ita secured dunng the fiist 20 weeb of the evpenment ic- 
veal characteristic differences m the influence of tlie diffeient com- 
binations of woik and depiivation An analysis will be made ot 
the iritenelated influence of these two vaiiaWes upon, fiist, the 
absolute number of responses made during e.ach expeiimcntal period, 
and second, the lelativc change in latc of response from time to time 


1 Gfoiip Dijjeiences ni Niiinbet of Respotises Made 
The mean mmibci of lesponscs and standaid deviation of scores 




FIGURE s 

Means toR Each of the Four Groups During the First Twenty Weeks of 
THE Experiment 

The A gioups (uppei) wpic at 4-8-ho\U8 of deprivation, the B f^roups 
(lower) were at I2-hoiirs deprivation Each point represents the mean 
number of responses made by a given group during the first hour of 

non-reward 
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foi each of the foui gioups dujing tlie first nine periods are given 
m Table 2 The same data arc shown m the two graphs of Figuic 

TABLE 2 


Meam NuMHca OF Non-Rewardeo Responses Made Durino Each Hour ov 
Each &cperimental Period 




Gioup 

A-l 

Group 

//-2 

Gioup 

1?-1 

Group 

U-Z 

Peiiod 

Mean 

SD 

Mean 

SD 

Mean 

SD 

Mean 

SD 

1 


100 

33 8 

6i 

26 3 

78 

27.1 

64 

42 1 

2. 


58 

3«5 

40 

29 5 

35 

25 7 

21 

18 7 

3 


48 

21 7 

24 

19 I 

19 

1] 5 

10 

10 1 

4 


6\ 

44 3 

34 

21 0 

40 

J88 

26 

27 2 

5 


S7 

32 3 

35 

19 0 

38 

350 

21 

25 9 

6 


51 

301 

30 

15 1 

46 

41 2 

27 

30 3 

7 

(1st lir) 

49 

53 8 

27 

19 0 

48 

42 0 

22 

22.9 


(2nd hr) 

52 

354 

30 

15 2 

23 

26 3 

15 

IS 1 


(3rclhO 

32 

21 8 

29 

18 7 

20 

185 

15 

17 2 


(4tli hr) 

22 

138 

15 

71 

11 

10,5 

6 

82 

i 

(Isthi) 

6! 

48 2 

25 

23 9 

35 

25 8 

35 

40 3 


(Zndhr) 

70 

28 9 

15 

95 

43 

312 

25 

20 8 


(3rd hr) 

59 

547 

37 

25 2 

44 

389 

18 

IS 1 


(4th hi ) 

38 

30 9 

20 

14^ 

29 

161 

24 

183 

9 

(1st In) 

37 

23 8 

24 

21 4 

24 

^^9 




(2nd hr) 

29 

14 4 

18 

184 

21 

DO 


mM 


(3rd hr) 

27 

19 3 

7 

60 

32 

^0 




(4th hi) 

U 

101 

14 

14 7 

28 





5 In the upper graph is shown the data for the "/I" gioups, animals 
at 48 hours depiivation In the lowci graph is shown the data 
for the "B" groups. The upper line in each graph is for tlie group 
doing only 10 gm-cm. of woik Gioup it will be noted, 
exhibited the highest level of lesponsc Tliese animals made the 
most icsponscs duiing the first period and also on each of the sub- 
sequent peiiods. The rank of the groups, on the basis of numbci 
of lesponscs made, wab usually //-I, A-2 and B-2 The onlv 

departure from this exact order was during Pciiods 1, 3, and 8 
These exceptions will be consideied latci. It can be concluded 
definitely fiom these result*: that animals which gave a largei' 
numbci of spontaneous responses immediately aftei the withdrawal 
of foocl-rcwaul iiKo exhibited a comparatively higher rate of re- 
sponding aftei innnv failures to secure food and many hoiiis of 
non-iewaid This was true as long as the environment remained 
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constant Aiiiin{il}< which were tested undei conditions which led 
them to give few lesponscs at fiist likewise gave fewci lesponscs 
during Liter periods 

Tliese results do not agree with some of tlie mteipietations diawn 
from siinilai studies Skimict has argued that gioups of animals 
given equal tijutung should cventuallv give the same numbci of non- 
rewaidcd lesponscs "Aecoiding to this view a certain numbei of 
responses, dctcrinined bv the previous conditioning, is going to be 
obscivcd in ifie cjitinctioci cuive, no mattci what the diivc 
Consequentlj’, tlie lower the (hue, the lowci the mitral rate in ex- 
tinction, but the slowci the decline in rate” (19, p 309) Thus 
Skinnei would assume that the iiumlici of icsponscs m icscrve is 
fixed and icinaiiu unmodified bv the conditions of elicitation Such 
a view finds no support in the picscnt icsults The evidence indi- 
cates, instead, that the total numbci of icsponscs which .m animal 
will make undci conditions of non-reward depends not onlj upon 
picvious training and the length of tunc spent in the non-reward 
situation, but also upon the conditions of depnv.ition and woik 
xiliich prevail duiing such peiiods and hkcly upon othei vanablcs as 
U’cll Animals at 48-hours of dcpiivatioii made more responses than 
aniiiiaU at 12-liours, and animals doing 10 gm-cm of work made 
moie responses than animals doing 100 gm*cm of work, legaidless 
of \vl\at pftit of the total period of tunc is considered 

2 The Peiwd of Rapid Deaement 

The rate of dcciement during the fiist thicc peiiods nas rapid 
The "B” gioups showed a greater decieasc in rate of i espouse than 
the "A“ gioups, however Gioup A-\ made 100 responses during 
the first peiiod and 48 during the third hour. Group A-2 dioppcd 
from 61 to 24 responses, Gioup B-i fiom 78 to 19, and Group B-2 
from 64 to 10 lesponses Critical ratios between these differences, 
computed by dividing the actual differences by the standard ciiois 
of such differences, aie given in Table 3 It will be noted that the 
icliabilitv of differences tends to incicasc fiom the first to the third 
peiiod. Espcciallv is tins tiue for groups which were doing cipial 
amounts of work per response, le,, for differences between Groups 
A-\ and B-l, and between Groups J-2 and B-2 

T'lie scmi-log plot in Figure 5 makes it possible to compaie rate 
changes by comparing the slopes of the curves It will be noted at 
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once tlint the cuivcs foi the "A" gtoups aie almost paiiillel, as aie 
the cuivcs foi tlic 7i' giou|)!>. An uicieasc in woik, in both in- 
stances, has displaced the cuivc downwaid without otheiwisc sig- 
nificantlv modifying its chaiactciistics It would appear, thercfoie, 
that the condition of difficulty uncici which animals work neithci 
acccleiates noi letards the change ui latc of response This ob- 
scivation suggests that for purposes of furthci analysis of late changes 
duiing this pciiocl we may combine the icsults of the ''A" gioiips 
and also those of the ' B" gioups. In oidci to deal with rate changes 
alone, howevei, the data should first be ficcd ftom individual dif- 
feicnccs in absolute initial level of hchavioi To efrect tins end the 
scoics of each animal weic multiplied by whatcvei constant was 
nccessaiy to make the sum of the scoics foi tlnee pciiods equal to 


TABLR + 

Mean Numdfr or RespoNsrs Made by the " A ” and ” B ‘‘ Animais During 
Each of Three Periods When “niE Toia! Scoris or An 
Animats Ark Equatid 



Pei lod 1 

Period 2 

Period 3 

Total 

"A“ Groups 

51 

28 

21 

100 

"li” Gioups 

66 

21 

13 

100 

Difference 

—IS 

+ 7 

+ 8 


Diff/SD Diff 

2 96 

1 87 

2 16 
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one luHHlrcd. The mcan<i and standard deviations of these new 
scores for the "A" and "B" gioiips were then computed. 

The signilicaiU data resulting from this tieatment are given in 
Table 4 The mean animal in the "A" group made approximatclv 
two-fifths as maiiY lesponscs on the third d.iy as on the first day, 
wJulc the mean “B” animal iniidc only one-fifth ,is many responses 
on the third clav. This differential rate of decrement is reasonably 
reliable The animals at a lessei condition of deprivation made rela- 
tively fewer responses than the moie hungry animals during the first 
period, the diftciencc being 2 9 times its standaid enoi On the 
third period they made relatively more responses and the difference, 
now in the opposite direction, was 2 2 times its standard enor 

This diffeicntial rate of decrement during the early periods is in 
the direction postulated bv Hull in an application of liis goal-gradient 
hypothesis to some “field-force” pioblcms While the cxpciimental 
situation is different, the present results aic in agicement with the 
assumption “tliat a strong functional excitatory tendency is weak- 
ened after n given amount of frustiation by a smaller propoition of 
Its original strength than is a weak functional excitatory tendency” 
(12. p 294) 

A further interpretation of these differential lates of deciement 
can be made, also, in tcims of the influence of work It is obvious 
that after a long starvation period the capacity to do woik is re- 
duced. It has been demonstrated in the present study that when 
tlie task IS made more difficult the animal respondi^ less fiequently 
If It IS now assumed that an increase in work-iequiroment has a 
greatei effect upon starved animals than upon animals at Icssei 
deprivation, then the present results can be explained on tins basis 

Under the present cxpciimental conditions the gicatcst number of 
responses, and theiclorc the gieatcst amount of woik, occuned on 
the fiist peiiod. During this initial peiiod the animals were 
not capable of doing as much woik as the "jB" animals The number 
of responses made by the animals, therefoie, was in all pioba- 
billtv limited to a greater extent b\ the woik required in piessing 
the bni than was the number made bv the "B“ animals Had work 
been less the "A’’' animals might have made many moic lesponscs 
during the first peiiod, with no additional traimug or motivation 
Two weeks latei all animals weie making fewci lesponses and 
doing less than half as much rroik Duiing this thiid period, con- 
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sequcntly, the iictivity of the stiiu-cd animals was not limited bv 
wolk as much as was formerly the case and it is not surprising that 
they showed a smaller reduction in rate of response The rate of 
response, as experimentally detei mined on this group, showed .1 
much smaller decrement than that of the "5" gioiips. Gioup A-2, 
foi example, made fewer icsponscs than eithei of the gioups 
doling the first pciiod, but on the third period made moie responses 
than cithci of the less starved groups 

Seveial hvpotheses can be foimulated on the basis of such an 
analysis of the inter-ielated influence of deprivation and woilc Tlic 
work lequiied in any situation will set a limit to the number ct 
icsponses an animal will make in a restricted period of time, legard- 
less of how highly motivated it may be The gieatci tlic food- 
deprivation the more important will be the influence of work in 
setting a limit to the rate of pciformancc. A peak of activity is to 
be expected caily m the period of starvation in case (a) the response 
is one which involves a laigc energy expenditure, 01 (b) if training 
lias been such as to lead to a veiy frequent repetition of tlic rcbponse 
On tile other hand, the peak of activity is to be expected only after 
a long starvation period in case (a) the task requires only a small 
cxpenditine^ of energy, or (^) if picvious training has been such as 
to lead to infrequent responses 

3. The Peno/l of Recoveiy 

In all groups the late of response increased during the fouitli 
period The animals did not again reach the level of activity 
exhibited during the first period, but the increase which did occui 
was statistically leliable foi the 40 animals taken as a whole. The 
B gioups, which had exhibited <1 more rapid deciement during 
the first three periods, made a greater rccovciy than did the "A" 
groups This result agrees with the pieceding analysis. The bchavioi 
of the "B" animals was not limited by woik to such an extent as 
was that of the otliei animals, and thcicfoic they sliould liavc shown 
a greatei behavior change with any shift in motivation 01 change in 
the reinforcing state of affairs 

The tendency of behavioi to become more stable as depilvation 
increases and more variable when animals are starved only a short 
time has been previously noted and reported Elliott (7) rcvvaided 
rats aftei even choice, and found that variability in choice of path- 
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mveiselv iel.ifcd to hungei I'lie abilit\’ to do woik is 
hkeli' au important factor in determining vaiiafaditi, whctliei vau- 
al)ilit\' be taken as the fluctuation in time lequiied to cat unifoiin 
amounts of food, the number of difteicm pathwavs tiavcrscd, oi tlie 
cliaiiK* t'ltc of icsponse fiom one day to the next Staived animals, 
tor example, eat moie slowly but also moie continuously than ani- 
mals with a gieatci food-reserve A change in the behavioi of all 
tlic animals in the picsent expeiimcnt occuiicd dining the fouith 
peiiod, but the nmmals which reacted with a gicatcr incieasc m 
latc of response were those inoic capable of doing an incicascd 
amount of work 

One way to account foi the iccoveiv phenomena found in the 
investigation is to picsumc some cli.mgc in the leinfoicing state of 
aftaus or a shift in motivation Such an idea is bv lui means new. 
It has been noted that oiganisins exhibit a tendenci' to continue 
activity m progress and to persevere m established bchavioi patterns 
Dashiell concludes that habituation may scivc as a quasi-motive, and 
suggests cliat it “opciates as a dctcimining factoi of such weight as 
rilmost to seem a force in itself” (6, p 125) The piesent data 
furnisli support for this principle It would appeal that in an 
envnonmeat where a single manipulative activity is possible it is 
only iictessaiv to have the amm.il make the icsponse a ceitain 
minimum iiuiiibei of times to insuic tlial it will then continue to 
make responses legardless of whcthci oi not it secuies anj extrinsic 
Kwaid as a lesult of this behavioi 

Cuirent tbcoietical and expciunental work justifiei. the expecta- 
tion that behavior established through the use of a leivaid may 
peisist aftci removal of the leivaid Wendt (24) has piescnted 
evidence that an activity is inhibited only when some othci icaction 
system takes it*? place Thus food-taking icactions would cease to 
occui onlv wlieii othei ic<!ponse systems natuial to the situation 
gained dominance Ihogden, Lipnian, and Cuilei (4) lepoit that 
unmotivated extinction remains incomplete More than the raeie 
lemoval of shock was nccessaiy to ie-est<iblis]i the equilibiiiim 
bctM'cen alternative leflcxes exactly as it had been befoie condition- 
ing It would appear, theieforc, that the peiseveiancc of lespoiisc 
found under the specific conditions of the piesent cxpeiiracnt is not 
a unique rinding Instead it illustrates one ot the basic pnnciplcs 
covering the iclation between motivation and beliavioi inoiiification 
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li.c cnclcncy fo. the .ate of repoose ,„c,oa,e fro,., ,t. l„„est 
evel hcfo.o l,ecom„.K .tab, had may o, may not occr ol Je o 
the p.cnmt expe,, mental s.tuat.o.. It „o„l<l be of „K,„fic.',ee 
Ao to knotv whether n, „o, the depee of t,a,„i„B .nod.f e " .e 
level of .table behav.o, cventaally reached, „, the evtem of .ecove.v 

4 Pei tod of S/abihzed Aumiy 

;:r:L 

same rate duun^r the fi.st houi of each jiei.od D,„„m the lonnei 
fou -horn eM^cumentaJ pciiocls nid.vulual annnnls behaved (hltc- 
ciitiv Some lespondcd less fic<|iicnth towaid the ciul of the foiii 
hoiu. itiMns n negativclv acccle.ated cuive, .vluie others gave 
app.oj^imatcly a straight line ,c.ord The geneinl ticnd ot the 
lecoids was fioni n ncgaativclv accclciated curve clmuig the first few 
ceteimmations of non-iewaidcd bchavioi to a straight line lecoid 
during the lattei penods This M-ouhl indicate that the animals 
came moie and moic to respond at a uniform late or in rcgiilai 
cycles dining the entnc time spent m the experimental situation 
llie greatest change in relative performance of different groups 
and a so the gicatcst scatter of individual sco.cs iluimg this period 
of stabilized activity came on the J6th week This pctiod was the 
one vvhicli was jneceded by a break in the feeding schedule Even 
though penodic feeding was icsuiiicd, such a change in feeding 
might account for the variability of test semes on the following 
experimental peiiod 

The deteiminations made dining the 20th week, conbtitutiag the 
I5tli thioiigli the 18th houi of non-icwaid, showed the lowest late 
of icsjionsc since the end of the eatly peiiod of lapid decrement. 
Une poup made appioxiinately the same, one a smaller and two a 
slightly laigci niimbei of lesponses than each had made foiii months 
eailiei during the thud experimental period The decicmcnt noted 
during this fifth month of the investigation mav be attiilnited in p.iit 
to a lessened activity level of the animals winch ivcrc then ovei 
seven montlis of age 


5, Behnviot Clwin/ec afiei /he Iniioduclton of llie Riiniiiiig U'heel 
The mimbei of cases in the siib-gioups is too small to justify 
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an.tUsis of the jiiflueiice of the new {ictivit}' upon each of the four 
expeiimental grouiK Some gencial conclusions can be drawn, 
however 

Special uUeiest attaches to the cyclic natuic ot the actit ity reemded 
bv many of tlie animals which weic given access to the iilnmng 
wheels. In Figiue 6 is shown thiee foiii-hoiji lecotds sccutccl dining 
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FIGURt 6 

TiiREt Fouk-IIoup Rccords of Bar-Pressing (Upper Tracing) and 
Spontaneous Running Activity (Lower Tracino) 

this tunc The top line in each record is the bar-piessing lesponse 
cmvc, and the lower line records rotations of the running wheel 
The second and tliird rccoids weic made by animal No 20 during 
the 24th and 28tli weeks At both times this animal ivas doing 
100 gm-cm of woik at 12 houis of depiivation Each lecord shows 
dearly that the animal alternated between shoit pciiods of activity 
and longei pciiods of inactivity Duiing the activity phase, fintlier- 
more, animal No 20 engaged in both lunning and bai-piessing 
activity It would run for a brief peiiod, then lea\e tlic running 
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wheel nnd mate ,evcul bai-p.e.smg .esponses, then ag,,.,. etc 
i in sott of bebavioi was cllaiacteristic of many of the animals 
The,, records suggest the periodic oatu.e of co.it.aetions of the 
niiiscles of an empty stomach and could be piesuined to show a lela 
non between peuods of stomach contiactions and pe.iods of .ictn.ti 
The, e was no check, m the present investigation, on whethei oi not, 
stoinacl. CO, aeons were actually occu.iing dn.ing these peiiods 
of activity, but other invostigato.s have de.nonst.atcd sncl. a ennes- 
pondcnce R.chte. (16) found that periods of activity in the tat 
occurred at mte.vals of from one to two lion.s, winch ,s looghh 
thyenodicity of the activity lecoided in Rccoids 2 and 3. 

the 24th week This animal was studied while doiiin 100 ijin-cin 
of woik at 48-houis of dcpiivation. It failed to show anv of the 
cyclic activity chaiactcrizing the other records. 

Animals in the gioups showed a grcatci leduction in bai- 
piessing wuh the intioduction of the new activity than did the "B' 
.iiiirnals Thi^ diftcience has low statistical icllabilitv, but it is in 
the direction of picvious results and of pievious intcipietations The 
.i animals yi-eie stimulated to lun and thus to expend a gieatcr 
amount of eneigv than foimeily, and this should iiavc left tliem less 
Ciipable of caiij-ing on the old activity. The ''B" animals, on the 
other hand, had been without food for only 12 hours, and should 
have been able to lun and at the same time continue the old activity 
with only a slight decrease in rate 

The fact that animals pcisisted in the bar-picssing habit, even 
though It was possible for them to engage m an activity normallv 
more closely associated with Imnger, i e., running, furnishes final 
evidence foi the pennanence with which the bai-piessing activity 
had been established through lepeated elicitation. 


F General Discussion and Evaluation 

Studies of animal motivation have been vciy extensive and have 
combined many degrees of training, woik-icquiremcnt, diive, lewaul. 
and punishment Each of these variables undoubtedh plavs a part 
in determining the ficquency of occuriencc of anv given behavioi 
sequence It is not suipnsing, iii view of the comple\it\' of f.ictois 
involved, that appaient inconsistencies have been noted in compaiing 
the results of difteient studies, since in mam cases only one v.inable 
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h.is been coiitiollecl in the same niannci in aiiv two expeuments 
i\Iany of these stiultcs of motivation have been concerned in one 
w’Jiy or .inothci with the question of when activity leaclies a peak vn 
tile coiiise of starvation Heic, especially, tiiveigent icsiiUb liavc 
been rcpoitccJ The luingei diivc has been lepoitcd .is inaxinial at 
anvwbcie fioiii a few hours to six days u( staivation 

Gloss bodily activity has been found to leadi a iicak at six and 
again at 21 hoiiis (13), and also at 48 to 72 houis (16) Animals 
ciossed an electiic.il gull more tiequcntly aftci 48 to 72 houis of 
starvation (23), but weic moic Ukcly to ciosb another similai 
obstruction after 141^ houis (15). IVTost investigatois have found 
in tlie case of tvliitc lats that the late of eating dccicascs after .i 
24-lioui period of staivation (2, 14) Fitts (10) found that this 
WHS true wlien feeding pellets of solid food, but failed to find suc-li 
a icduction in eating after 72 liouis of staivation w'hen feeding 
powdered food. Hcion and SIcinnci (11) gave then lats small 
pellets of food cvciy fom minutes and found that the intc of bat- 
prcssing increased up to the 96th hour of starvation 
As Elliott and Housfield have pointed out, "An examination of 
such varied behavioral effects, each of which seems to follow its own 
individual law, suggests that there aie a numbci of ilistinct mech- 
anisms operating in tood dcpiivalion” (9, p 94) The picsent 
icfults lend suppoit to such a view and indicate the nntiiie of some 
of the mechanisms involved Behavior changes cannot be attiibuted 
to the influence of any one vau’abic alone, and no single behavioi 
measure gives an acciiiatc pictuic of the stiength of the cliivc 
In Qidci to evaluate the conditions of motivation existing uiidci 
different oxpenmcntal conditions not only muvt the e.xteinal mani- 
fc&tatians ot the drive condition be determined, but tins bchaviai 
should be arialvicd fuitbci in lelation to the cost to the oiganism 
and the difficulty of tlie behavior undci each cxpcnnieiit.il condition 
It should be bomt in mmd at the same time that fieqiiently tbcic 
IS a tendency toward pel scveration and fixation of les-ponse. An 
organism cannot be expected to woik beyond its capacity, but on the 
other hand it does not follow that the incic letnoval of an extemal 
rewaid will lead to a complete loss of any given behavioi pattern 
Such a complete loss did not occiii in the present experiment An\ 
theoretical consideration of the stimulus-response iclationship should 
take tins phenomena of peisewiation in established behavioi into 
ucnsulci ation as xxcU as the limiting c^icct of excessive xvmk 
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G. Summary 

Olid food' Tl ■' >«' i" 

d i ic oonse Fo, I ‘""'“‘“'"'"t* ■" oi.iki.ig 

lesponse Foi the next seven months peuodic dctcnninotions 

were ma e of the latc at which tlie ammals continued to m ke on 
1 wa.dcd icsponscs In o.der to analyze tlic mte.-rclated mllie.ce 
of vanon, facto. s in p.odncmg changes in this hchavio. the r 
were d.v,dcd mto fen, gioups and each g.ou„ was stud.ed at n dd- 
fcient combin.ition of depiivation and woik 

2 Three stages of non-.ewarded behavio. vve.e noted. U) a 
peuod 0 ,ap.d deciement dining the liist few weeks, (i) a , Cod 
0 pa, 1,1 lecovery ,u late of lesponse, and (e) a much lonC pm«l 

wit h “"'“■'l'' continued to icspond 

witii little change in rate fiom week to week 

3 Animals doing a small amount of woik made moic responses 

at all times than did animals which wcic icqmred to do a grcatei 
amount of work * 

4 Animals at 48-houis of dcpuvation with mmoi exceptions 
made ntore responses than did animaU at 12-hours of depiivation. 

3 Animals at 12-houis of deprivation exhibited a very rapid 
decrement in lacc of icsponding during the fust stage of non- 
lewaided activity and following this a maikcd lecoveiy The animals 
at 48- louis of depiivation, on the otiici hand, showed more stability 
of behavior This was attributed to the fact that the lessened 
energy rescive of the starved animals .educed then capacity foi 
doing woik and hence rendc.cd them less likely to respond with 
maiked behavioi changes to vaiiations in the rcmfoicmg state of 
anaiis 


6 The introduction of a lunning wheel as an alteinative activity 
dming the 6tli and 7th months was followed by a icduction in rate 
of bai-piessing Even under these conditions, however, the latc of 
response was not as low as tlic oiigmal level of a conti ol gi oup which 
had leceived no tiainmg icmfoiccments Duiing the experimental 
periods animals tended to engage legularly in peuods of activity 
diiimg which they would lun and also make bai-piessing responses. 
Between such C3'clcs of activity weic longei pciiods of inactivity. 

7 The data fuinisli additional evidence that when the levvard is 
removed at the end of a tiainmg period the animal does not always 
cease to make the response established by this tinining. 



190 


JOURNAL OF GENETIC PSYCHOLOGY 


References 

1 BousfielDj W a. Certain quantitative aspci-ts of the food-beUavior of 

cats J Gen Psychol , 1933, 8, 446-+54 

2 BousriELD, W A,, & Elliott, M II The cITect of fasting on the eaiing- 

bchavior of rats. J, Genei Psychol, 1934, 46, 227-237 

3 The cxpeiiincntal control of the hunger diive J Genet 

Psychol, 193<i, 16, 327-334. 

4. Brogden, W j,, Eipman, £ A, & Culler, E The lolc of incentive 

in conditioning and extinction Amer J Psychol, 1938, 61, 109-117 

5. Bruce, R. II The effect of lessening the drive upon performance of 

white rats in a maze J Comp. Psychol, 1938, 26, 225-248 

6. Dasiiicll, j F. Fundamentals of General Psychology. Boston 

Houghton Mifflin, 1937 Pp xxxii+6S5. 

7 Elliott, M H The effect of hungei on vailabihty of perfoimance 

Amer J Psychol, 1934, 46, 107-112 

8 Drive and the charactcustics of driven behavior Psychol 
Rev., 1935, 42, 205-213 

9 Elliott, M II , & BousncLO, W A Two basic mechanisms in moti- 

v.ition J’sychol Rev., 1936, 43, 94-99 

10. Fhts, P. M Experimental studies of hungci -motivated behavior and 
learning. Thesis, University of Rochester, 1938 

11 IIerow, \V T, k Skinner, B. F. Changes m hunger during staivation. 

Ptychil. Rec , 1957, 1, 51-60. 

12 IlULT, C L, The goal-gradient hypothesis applied to some "field- 

force” problems lu the behavior of young children Psychol Rev, 
1938, 46, 271-299 

13. Lccon, E. M. a compaiatlve study of certain incentives in the learning 

of the white rat Comp Psychol Monog., 1929, 0, No, 2', 1-95. 

14. Maclacak, N F The role of appetite in the control of body weight, 

/ Physiol, 1937, 90, 385-394 

15 Moss, F. A A study of .imraal drives J Esper Psychol,, 1924, 7, 

165-185. 

16 Richter, C. P. Anim.'il behavior and inteinal drives Quasi Rev 

Biol , 1927, 2, 307-343 

17 Skinnfr, B. F Drive and reflex strength I & II, J Gen Psychol, 

1932, 0, 22-48. 

18 On the rate of formation of a conditioned leffex /, Gen 

Psychol, 1933, 7, 274-286 

19. Conditioning and extinction and their iclatlon to diivc 

J Gen Psychol, 1936, 14, 296-317. 

20. The Behavior of Organisms New York Appletou-Centucy. 

1938 Pp +57 

21. Stone, CPA stndy of perseverance and frustration in working rats 

Paper given before the 45tb meeting of the AP A , 1937. 

22. Wada, T An experimental study of hunger in its relation to activity 

Arch, of Psychol, 1922, 8, No 57, 1-65 

23. Warden, C J Animal Motivation* Experimental Studies on the 

Albino Rat New York. Columbia Univ Press, 1931 Pp xu-f 502 



PAUL M MTTS 


191 


24 


Wendt, G. E An interpictation 
Rs competition between reaction 
258 - 231 , 


of inhiliitio 
systems 


n of conditioned reflexei 
PsycJjDl Rev, 1936 , 43 , 


25 


26 


27 




Depailment of Psycholoffy 
Univetsiiy of Tennessee 
Knoxville, Tennessee 




SHORT ARTICLES AND NOTES 
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AN ENIGMA OF THE HEREDITY-ENVIRONMFNT 
QUESTION-* 

OUeibem College 
John E WrNRicK 


Heiecl,tari,ins and cnviionmcntalists liavc long aigucd ovci tlic 

Irp tl „ " of .ntol- 

iigonco 1 artisans foi oaol, of these positions liave written a vol 

Uinmons l.te.atu.e in suppoit of tlieii p.„„c.il„r p„i "f view 
I'.om the st^sndpoint of the iiuineioiis assumptions Lclved Z1 
inqiiiiy ot this type it ,s possible that expeiimcntal evidence might 
be found which tends to support cither— oi Ami— ^ 

question The experiments themselves may be unqi.cstionablf but 

:! =7r:^t;:rtd:uS“^ 

.st^t^s' t =1 “ht 

tie ight of this ciitiquc deteiminc the validity of tlie experimental 
results le ativc to the heieditaiy-env.ioi, mental question. 'I „ 
he excellent woik of Newm.an (7) and othei, who have definitoh 
Wll us the pitfal s into winch one might fall while investigTdt 
this and sim.lai pioblem,, and the cxtiemc ca.e with wind, the eon 
elusions must be diawn fiom the dat.-,, the pmblem of i|,e validity 
and icliabllity of the evpei.mcnts is vital, at least in so fai as it con 
erns oi cictc, mules the araomit of space given tills topic in text- 

SSilr 

. -»-v .i'sL?;,, 
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environmental influences” Similai statements arc abundant m cur- 
rent literature, and some aie even more specific in suggesting the 
fixed ratio of tliese influences. 

The claims or findings of the mvestigatois in this field have, as 
we have pointed out, been at odds as to which is the most important 
factor in the determination of intelligence If tlic hypothesis that 
neither is moie impoitant than the other be true or, if either one 
or the other be tiue, it would be oeccssaiy to make Yailous changes 
in educational and social piocedures Naturally, if one is more im- 
portant than the other then it is nccessaiy that we find out how 
much and in what diicction growth and development he Numerous 
studies have suggested evidence tliat heicclity is more impoitant than 
environment in the dcteimlnation of intelligence In the light of 
the data that have been sccuicd m the investigations pertaining to 
this issue, It IS pertinent to raise artam questions as to the validity 
of our tools and the techniques that arc employed in the investiga- 
tion of this problem. The techniques that have been employed have 
been summarized by Newman (7), Schwesinger (9), and others 
and need not be repeated in detail heie. Basically, they arc tech- 
niques employing co-twin control. These studies have been con- 
cerned with fraternal and identical twins reared m similar and dis- 
similar environments. 

More specificnlly, the points that we are interested in examining 
here, are with reference to tlic assumptions undeilying the construc- 
tion and development of intelligence tests, and the possibility that 
tliese assumptions themselves mav detcimiiic or influence the data that 
may be secured in an investigation of this kind. In most cases the 
tools that have been employed as the criteria or as tlie source for 
measuiing the relative effects of environment and hciedity me the 
vmious intelligence and perfoimance tests, oi more specifically, the 
IQ rating or tliese tests. In order to sec if the intelligence tests 
themselves aie valid instruments or tools for studying this question, 
we must examine biicfly the assumptions underlying the construc- 
tion of a test of intelligence. Out of the great number of assumptions 
underlying the constiuction of intelligence tests, three aie pertinent 
to this problem. 

(fl) The test must be relatively new. It must avoid as much as 
possible anything that is learned by the subjects under specific con- 
ditions, e g., factual material learned in the school, such as historical 
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dfites or facts of sociolouv etc Tn ? i 

based upon tl.ose circumstances and Lenrihat f 

learned (acqu, red) .n the general eavironnre, r,;! 

of specific knowledge or trainrng must be eliminated Tb 'f 

are to be rncorporated whreh are^based upo 'rrlJa , = ofr 

;TXrr, 5-11- 

W Differential items must he selected that will pick out sue 
tlra 

-Ive kcar old cf fauT^a:!’:" 

The method of selection of these items, then, rs er„ 4 ,“ra„d s 

r 7 J “ “"'“>=> l«.e IS that these Items 

out^ die 

age norm This me.in8 emphwMy that those items oi test are 
stiicken out which have a gieat scattei oi vaiiab.litjr and according 
to Teiman and Me... 11 (12), age a.rangement is se^ up which wd! 
make he mean mental age identical with the eh.onological age in 
or to obtain an IQ that is as dose as (xissiblc to 100 Tlie rc- 
a^b litv of on. test then av.ll be some function of the amount of 
canet 0. vai lability within the individual items comprising the test 

haf lacrr’ d 7 '"'a'”'' Assumption 2, then ,t also follows 
that factors underlying Assumption 3 will in p.m determine the 
results obtained under Assumption 2. 

In view of these f, actors which underlie tile const, net, on of intel- 
ligence tests and the cmpincal method at avoik m the selection of 
various test Hens, ave miglit ask the following question • id, e mlcjl 
C 0 „s,stenc, of ,,,e ton o,.i ike e,„p,„e„l „.e.ko,l of o “kl 

Vituotis me,H„Iage , terns atsumenU that the e„vt, o,„ee,ud fLtou 
have bee,, ehm,natell o, at most held to a This refers 
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specifically to the factois outlined m Assumption 1, that the test 
Items musl not test tlie tactual knowledge but must probe the un- 
consciously learned behavioi. This may he interpictecl to mean the 
ability to adapt to new situations ns -well as the degree ot commonal- 
ity ol cnviioumeiit among the subjects in question I intciprct tins 
to signify the licicditaiy iactoi. In othci vvoids, the intein.il con- 
sistency of the test, both from tlie standpoint of the reliability ot the 
Items anil the method of selection of the Items at the 

paitiailir age levels ma> he taken as tire indicatoi that the item \n 
qucHion IS not susceptible to specific tiaiinng This conclusion seems 
valid in light of some of the expeiiments iclative to the influence of 
coaciiiiig 01 tiammg upon laising the IQ and those investigations 
coiiceincd with the constancy of the IQ ovci a long period of time 
Gi.wc’s (3) and Mtaoguc’s (6) investigations suppoiL the idea that 
tlie IQ rating is iclativcly constant in spite of the many influences 
which seemingly might raise oi lower the IQ The studies concern- 
ing the diHcicnces in intelligence levels between luial and uiban 
popuktions, Jones, Coniad, and Blanchard (+), and the study of 
Sheiruan and Eflenty’s The llolloio Folk (11), have demonstrated 
elciiily the difficulties involved In the empmcal method of stanclaid- 
izatioii of intelligence tests. These lesults siippoit tlie thesis that 
vailability in peifoiinancc levels or mtelligcocc levels is not a func- 
tion of specific but of the general envuoiimentil influences. Heredity 
and eiiviionmcnt go hand in hand in dctcinumng beliavioinl pat- 
terns, and tlie empiiical method of stoiidai dilation tends to eliminate 
environmental factors as sucli m the dctcnnmatioii of intelligence 
This will justify the statement that the “items me selective with 
icgaid to the comnum licicthtaiy factors,” that is, Assumptions 2 
and 3 may be taken as evidence for the elimination of the vaiving 
difteicnces in ability that llic environmental influences pioducc^ 

Wc may come to one conclusion thcicfoie* the tests arc piejucliced 
If these thiec as-iumptions eliminate environmental factois ns the 
predonmiant dctcimincis of diftciciKcs in intelligence, then it mu'-t 
follow that oil) intelligence tests aie nccessaiilv constiuctcd to bung 
to light those factors anil conditions that .aic piimaiily dcteimincd 

^liis leads one Into 3 consideiation of the coinplct inublem of matuiation 
and we do not mean to say thal itilclligence 13 not influenced by environ- 
ment, blit that the factois involving the constiwcUon of the testa of intelli- 
geice eliminate the fartois of enviionment as dctenmncis of vnuability 
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by the bfologicl and he.ed.taiy develop.ncnt of the .nd.v.clual If 
such be the case, the very tools which we use to study the lelativc 
eftects of heicdity vs. envnonment are themselves already heavily 
loaded in favoi of tlie so-called heied.U.y factor Is .r J. T a 

tliat tlie majoiity of studies pioduce evidence oi results that^ lierTdity 
IS inoie impoitant than envnonment? heredity 

We heve el.m.nelej these facto, 's which toay he ,nll.,c„cctl bv 
envuo„mcnt,,l co,tc ht.ons and then nsc the vcy tools f,om wlnct 
hese cnvnomncntal cond.t.ons have been ch.n,natcd to .nvesug 
tl.c vcy Ptoblcn we set ont to solve F.on. tl.e standnoint „f dw 
const, uction of on, .ntelligcnec tests we have elmnnated to a atne 
clcR.ee one o the factors wind, we ttish to study 
Newmcl (7 has pointed out the fallaccs that ntay a.ise f.on, 
,nvest,ga tons 0 tins type when too httle of the cv„le.L has b°^ 
prcscued, an .t .nay be ,„fe„cd that he was atpung along son 
uch Inte as tin, pape, has outhned. The basis fo, tlnl ntfe.ence 

It IS appa.cnt from seveal of ,hc compa.noa, ,„„,|c that tha 
1 alive died of liercdita.y and envnoamenlal d.lFerences is 
also a fimcuon of ihc ly|,c of „a„ Any fixed taho of these two 
facto,, foi all nan, and eoadinons is tin,, impossible, We im.s, 

ran anVr'l' f"“" ''■"■I 

trait and grade of enviionmcntal diffeiciicc 

W enviionmcntal facto.s tin,,, 

c due to a natn.e facto, but if the twin, aie .eared nniler sli.tinBly 
cliffcicnt envnonraents the natu.c factoi will have a iclativclv 
Eicatci influence We svould eapect to find, then, such factors as 
personal, y and pc.foimance skills as being ino.e affected by envi.on- 
mcntal cllanges than those found in intelligence test studies Tins 
again m,iv be fciken as evidence that the envnoinnentnl factor has 
been eliminated oi at least in.inm.zcd in the selection of tliosc Hems 
tliat go to make up om intelligence tests. 

In the light of these considerations, the stage has been set a prion 
m favoi of the finding of the gieatei influence of lieicditv as the 
detei mining factoi m the development of intelligence If this be 
true, theic aic two conclusions that we may diaw fiom these studies, 
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which employ the nitelhgencc tests ns tools lot the measurement oi 
difierences between heiedity and enviionmcnt First, they do not 
represent a valid picture of the role of lieiedity as a clctcrmlnine 
factor of intelligence. Second, at most they are not experimental 
demonstrations of the lelative influence of heredity and cnviion- 
ment, but aic m ffuments foi the validity and lehability of the tests, 

Summary 

If our intelligence tests aic based upon the factors which measure 
the conditions that are relatively uninfluenced by environmental 
changes, then these tests when used to investigate the relative effects 
of the factors as detcrmineis of intelligence arc an argument for the 
validity and reliability of the intelligence tests and nothing more. 
This js not itself an unimpoitant finding, but let us not draw moic 
fiom the experiments than an examination of the fundamental pos- 
tulates will warrant. 
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KINETIC ASPECTS OF GROWTH: A GRAPHIC 
STUDY* 

Nevadn City, Californio 

Clarencb Quinan, M D 


MiW* '• “T "'■""‘'‘‘“'''C giaphic tunc data ob- 

amcd m e.pertmcnts made with 200 t, ..selected no.n.al pi™ 

Its purpose pnmar.ly .s to desc.be a rcmrkablc g.owtl, pl.enom Z- 
one w ,.cl. s.„b.I.zes .tself defin.toly at the age of puberty Ind^ 
dentally however, chiefly in oider to show that they differ from 
one ano her significantly with reference to a time fr,,me, attention “ 
called also to a number of otliei cognate growth processes. 

Preliminary Considerations 

In the dictionary sense growth is said to be "the gr.idual increase 
of a living oiganism by natutal process.’* Usually a growth piocess 
appears to c regarded as being an aceietion phenomenon; one which 

heZs th ' T" "" that period 

be less tlian a yeai as m the case of a plant, or three scoie years and 
ten as m the case of a human being ^ 

But^ there seems to be also anothci, non-cyciical, evei-expaatlmE 
evo utionaiy type of growth Appaicntly it is representative of 
foim of energy which is irresistible, ubiquitous, ciimnktivc in its 
action and of such a nature that even manimatc things exhibit un- 
mistakably indelible marks of its activity. That this is so becomes 
obvious, foi example, on compaiing two such objects as a paleolithic 
weapon and the modem cyclotion. oi a Roman chariot and a Cliina- 
clippei Indeed according to the doctrine of substance advanced by 
Leibnitz (2), tins latter form of giowth encigj' seems to piess ever- 
forward in a umveisal field of action; to dcteiminc all natural forms 
as well as the onward piogrcss of civilization. 

In the case of a human being, rather coaise giowth movements 
become dist inguishable at a faiily early penod ; and the icmarlcable 
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thing about tliem is that each one seems to puisue an independent 
time schedule of its own 

Thus the fetus in uteio (a) kicks as eaily as the fourth month; 
and (b) during the fifth month its lieait !>o«nds become audible 
“The fetus in utero also sucks its fingeis,” (1) thus exhibits (r) 
inclioate phases of mental energy. Moicovci, the oncoming citizen 
of this -vvoild {d) adds about two hkIics to the length of its body 
in the CQUiac of each month and (e) during a like pciiod makes a 
gam of about 12 ounces ui weight. 

Hence the fetus displays (<t) palpable movements of its exticni- 
itics, the force conceincd being undoubtedly that which subsequently 
rxprcbscs itself as the graphic speed factoi , {b) ihvthmic hcait beats 
— so many pci minute, (e) eaily tiaces of mental function, and, 
(d) thiec mass factois these aie capable of cxpicssion definitely in 
teims of length, bulk, and weight icspcctfvclv 

Even in uteio thcicfoic the icspectivc acttvitics of mind and 
mattei seem to cxpics^s themselves siinult.vncousIv and piogrcssivcly 
in the foim of the developing cmbiyo. 

Now fiom Locke's standpoint (3), m icgaid to the factoi which 
concerns the “fundamental vciity*' oi “bottoming" of an oignnic 
growth pioccss some pregnant bits of conctctc objective evidence aic 
available These have to do with the natuic of the pioductive force 
and with some of its specific activitic«. 

Jacques Locb (4) states emphatically “that animal movements 
depend upon light in the same way as the movements of plants," 
Tor example, respecting the laige marine Annelid, Sphoffiaphit 
spalloiizaniij he goes on to sayt 

If tl»e light f-ilU upon the animal f\<nn one skU onlj, helio- 
tropic ciiivatures make then appeaianco in the tube. The ani- 
mal turns Its or.il pole tow.uid ihe somce of light and bends its 
tube until the axis of its radially expamled gdls lies m the 
direction of the inys of light 

In otlici woids, radiant energy of solar origin produces motion 
in this creatine. But light also produces giowth A considerable 
body of experimental evidence suppoits the theoiy which holds that 
vegetable chloroplastids function as an cneigy-tiansfoiining mechan- 
ism, that this mechanism converts the kinetic energy of t-citaiii 
peimancnt gases into the potential energy of solids — eg, into that 
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eneigy And natiiialiy there is also in p"t 'iicrely forms of 

Living snbstance, L iX Ten”" 

cneigy integi.Ued by phoiosviitliesis' Infl.f iT’ 

sun-s light othe. dLeiati :,T 

piesencc of suitable eJectiolytes and catalvveis TU„ n ? ,, 
appears every spifng, vegcLtion Ctwlrd ^ 

fiudentally, icspcLting ij,e intu-ntcunc movements aheadv men 
tioned one special point heic should st.cssed namch 1 at cTd; 
one of these movements sccrainglv must sustain n ,.l ^ i 
some 30U to th,.. pa.t,„on mechanism upon „h.ch the bZt'svm 
metiy depends For piesumably a suitable distributing agency must 

iTLs-uglTTud Uft' 

It may be added, finally, that in the en.e . i, , 
.mntentcly ccmplicatcl energy transfo.ma'trons of wS a growth 
.n-s rs mpr«entnt„e always tahe place at an optnaal't’emp^::': 

fo'^Bomg evidence suffices at least to 
uggest the idea that life and motion arc closely lehitcd energy states 
H nc since energy is mdestructible, may it not perhaps be n ] 
ife too IS impcushablc> Ti.at is to say, m the individual le 
tiictcd. non-evolutionaiy sense may it not constitute simply a cycle 
of solai encigv, precisely aa m the case of a plant> ” " ^ 

Conceivably, such a cycle might be supposed to consist of («) 
developmental pciiod-i c , extending fiom the instant at winch he 
Piimitive ccntiosomc ivides to that at which the body attains fnU 
statuic, (b) a middle period of matuiity* and t ^ i 
pcnorl of fruchfiention or of p.oclr,ct.v.tv on ihe pn'rt of tire mrof" 
Consider now the bnetic aspects of growth as mnnrfcsted at 
successive age levels. Seemingly an infant is never still unless '.t 
be asleep It c niches things, kicks, st.ctchcs, yawns, and h,“ no 
sphmctei control Later on in life, during the school age, young 
people romp contend with one another in games of every desaiplion 
q arrcl and fight,- eneigy, obvionslv a redundant commodity is 
expended lavishly, T.= children vary gicatly as age a..r.a; to 
size, Some are giaccfiil, many are awkward, all am noisy Look 
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at one moie bcetie. On a university campus full giown men and 
women move about They have passed through the devel- 

opmental stages of giQWth, exhibit degrees of endocrine dignity 
seemingly because, in both sexes, the organs of lepioduction are 
become functionally active. 

Evidently then, as regaidt, the visible expenditures of kinetic 
cneigy, a striking dccrcscendo movement charactcuzcs that period 
wliicli teimin.itcs at the age of pubcity Since the piogiess of this 
energy ptculiauty can \ead\ly he studied by means of quantitative 
time data refeiable to successive annual age levels, some data of 
tliat sort will now be ifitioduccd 

Material and Technic 

Tho working material was obtained fiom 200 unselectcd noimal 
persons — 100 oiplian girls and 100 University of California Under- 
gtnduatcs The gills wcic tested in the San Fiancisco Foman Cath- 
olic Oiphanage, nn institution which ofters comprehensive educa- 
tional facilities within its own walls. Ten gioups of the inmates 
were studied, the giacles repicsented being those from the second 
ycai of giaini-jiai school to the tlmd yeai of high school Tjic age 
range was fiom eight years to 17 yc.iis. The average age of the 
university men was nearly 19 years 

As regards technic, the procedure followed was quite simple No 
preparatoiy mstiuttions weic issued lurthcr than to request the sub- 
jects to write in then customaiy style Each peison tested was 
timed with a stop-watch on this sentence* “He protested that he 
couldn't eat the twenty-two tarts, and the tiuth is that he ate 
twenty." In this wav a quantitative time value was obtained refer- 
able to {1 constant unit of graphic work. The learning factor was 
entirely eliminated as legards tins paitiailai sentence since but a 
single experiment was made m each instance The model object 
placed before the subjects was typed, double-spaced, in such a fashion 
as to form a neat three-lme block. All the girls wrote with the 
same fountain-pen; the men used then own pens. Each reactor 
copied down the test woids on a library caid 127 mm by 76 
in size. 


mm. 
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JKesults 

Tlle 100 univ=ls,ty n,en (Tabic 1) lan up a group average value 
of 37 8 seconds on rk u,„del sentence The extreme figures nld 

TABLE 1 

Graphic Time Data Obtainld by MEAM<i nr * tnys itt 

SGNfLNCE FROM 100 UniVPRSITY TJMnuD* A WODEL 

Mean AouTr » Yb“,“""“ " 


26-29 


Fieqnency distribiitiona 
{Seconds) 

50-39 40 49 50-59 


Men, No 


Total 


66 


Mean 

siiecd 

value 

sec 


19 


100 


37.8 


were 59 seconds and 26 seconds i cspectivcly However, it will be 
obseived that 91 pc. cent of these subjects made iccoids 4 
seconds or unde. I, should be stated that 65 per cent of the men 
pcrfouued the work witlun 38 seconds while eight tuined off Zir 
specimens in 30 seconds or less. ^ ^ 

values found lespectively 

egaids the 10 groups of giils tested ranged from 253 seconds 
eight ycais of age to 466 seconds for giils 17 years old Tlie re- 
spective extreme values obtained wc.e 305 seconds and 38 seconds, 

TABLE 2 

RANoiN^m_^raoM Eicnr Years to 17 YPAits 


Children 


Age 

No 

8 

5 

9 

10 

10 

10 

11 

15 

12 

14 

13 

IS 

14 

12 

IS 

3 

16 

8 

17 

3 


100 


Frequency distnbutiona 
(Seconds) 

38-49 50-99 100-149 150-199 200-249 250-305 


Mean 

vel- 

ocity 

ICC. 


1 

6 

11 

1 14 

1 10 

2 6 

3 5 

3 


1 

5 3 

6 2 

8 1 

3 


1 


2 

1 


4 253,0 

168 1- 
1347 
105 3 
84 0 
59 0 
62 3 
570 
56 6 
46 6 


10 S3 23 7 3 
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^Ut 

the larger Tigme being icfcrable to a gnl aged eight vears, the 
smaller, to a giil 16 years old 

As for the trend of the giaphic speed factor towaid a stabilization 
level, the figures in Table 2 speak for themselves. It will be noted 
that what seems to be «i ciitical change in the velocity rate occuis 
at the age of 13 years. 


Comment 

AppaicntLy in anv given instance it Is the purpose of a normal 
giQwth piQcess to complete in full detail a perfect structuial pattern 
Thus nature spins out exceedingly fine lamifications for each 
Puilcinjc’s cell, causes the uppermost hianchcs of the evcigieen tree 
to adjust themselves to the figure of a tiue cone Natmally elab- 
orations such as these connote .a laigc tune factor. But arc not all 
dynamic phenomena time functions^ 

Of couise the ability to pioducc haiidwntmg is nn accomplislt- 
nicnt. Certnmlv it is not an inherent vital endowment Conse- 
quently all giaplric data aic csscntiaflv adventitious m character and, 
probably for that reason, arc but little used as tools of researclr. 
Nevertheless, quantitative graphic time data in one respect appear 
to be unique and invaluable, for bv such mcan« alone is it possible 
to study step bv step as it were the kinetic aspects of growth during 
the developmental period 


Summary 

1 A dynamic giowth phenomenon chaiactciistic of the period 
of adolescence is described 

2. By means of a stop-watch and a model sentence time data 
wcic seemed from 200 peisons — 100 men having a mean age of 
19 ycais and 100 orphan girls from eight years to 17 ye.srs of age 

3. The mean time values obtained weic for the men, 37 8 sec- 
onds, for girls 17 years old, 466 seconds, for eight yeai old gills 
253 seconds. 

4 Seemingly the age level at -which the graphic speed value 
stabilizes itself is that which marks also the functional maturity 
both of the central ncivous sj'stcm and of the reproductive oig.ins 
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AESTHETIC MATURITY* 


Lane Technical High School, Chicago, Illinois 


James M Gunthorp 


In Older to leain the eftect of age on aesthetic appicciation a com- 
parison was made between the aesthetic judgments of adults and 
of cliildien of various ages To begin with 22 pccttiies were nbtaitied 
from the Fine Aits Department of the University These were 
tlicn paired In some pairs the pictures weic of ncaily etiuul meiit, 
as in the case of two landscape scenes by Coiot; m other pans the 
two pictures differed widely in this respect, foi example The 
Glcaneis by Millet and Hunting the Deet bv Couse In addilion 
tiuee pans weie made from pictuics taken from a calendar because 
it was thought these would appeal to boys and girls in the ele- 
mentary glades The 1+ pans wcic shown to a gioup of adults 
interested in ait, a club of professional men and women, and tbc 
piefcicnce for one of the pictuics in each pair was noted in tlie 
case of each individual. After 50 days the test was repeated to 
deteimmc the constancy of piefcicnce for each pcison The judg- 
ments of these adults were then used as a noim by whicli to judge 
the prefeicrices of jumoi groups 

To facilitate this comparison the degree of piefcicnce of the ac1uIt^ 
foi each pictuie was determined and cacli given a lating accord- 
ingly Some picUnes weie picfcncd by more adults than others 
Each picture which was piefcned by a majoiity of adults was given 
as a rating tbc difference between tbc number of adults prefcriing 
It and the number prcfcinng its lival. This lating represents the 
excess vote or degiee of preference for tlie pictuie, whicli appears 
to be a proper basis foi rating pictuics gioupcd in pans. The pre- 
ferred pictuie in each paii w-as designated "/T* and its rival 7? 

The pictures were shown in the public schools of Vermillion, South 
Dakota, and to a group of students m the Uiilvcisity of South 
Dakota In two elementary schools, designated "/f" and "E," 
Grades 2, 4, and 6 were used for the test, and in the high school 
one class each in Giades 8, 10, and 12 and the art department 

•Received in tlic Rditorial Office on June 6, 19J9 
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The groups vaiied in size, ranging fiom 13 to 27 peisons in each. 
Each pupU’s choices weic noted at two difieient times with an intei- 
val of 50 (lays between .« iii the case of adults 
After each showing of the pictures each mcmbei of a junioi gioup 
was given a scoie consisting of the sum of the ratings of all the 
"/J" pictures chosen by him. Foi example, one child chose only 
two pictures m agiccment with the adults, eaci\ of these having a 
rating of foui Her scoie was, theictorc, eight The child making 
the liighest scoie chose all but two pictures in agreement with adults, 
Her score was 96, the sum of the ratings of lier 12 "A" pictures 
The aveiage of the two scoics given each child was used in making 
the compansons. Table 1 shows avciagc scores by age and sex, 
Average scenes of girls exceeded those of boys 


I'ABLE 1 

Avlkaue Scores iiy Auu rno Sex GkuuI’S 


Age 

Scoie 

Boys 

Gills 

7 

36 

44 

8 

38 

45 

9 

34 

4$ 

10 

47 

39 

It 

39 

46 

12 

51 

48 

13 

52 

58 

14 

43 

52 

15 

49 

64 

16 

57 

61 

17 

52 

68 

18 

59 

75 


Of intciest is the fact that increase in average scoic accompanied 
advance in age, the coefliaent of coirelation being 53 when tlie 
group was taken as a whole, and 43 and .41 for boys and giils, 
respectively, when the group was divided on the basis of sex. 

The iclation between ait appreciation and cultuial backgiound 
IS not 80 readily observed Three diftcrent methods of determining 
tile cultuial level of the pupils were used 

(fl). School attainment, with refcience to botli tlie study of art 
and general school level, was used as a cntciion of culture A 
marked advance in agieement with adults accompanied higher 
school level attainment, the one exception being the ait class com- 
posed of girls from Grades 9, 10, and 12 who had a higher aveinge 
score than Grade 12 
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(i) A second method of estimating cultiiiul level used was the 
judgment of teachcis concerning the home fiom which eacli pupil 
came. Three or fout teachers of each class weic asked to give 
the relative cultuial level of the homes lepieseuted in it (the com- 
paiison to be on tlic basis of income, house occupied, pictmcs on the 
walls, lecicational advantages, clothing of the children, parents' 
education, and whatevei else seemed pertinent). The ratings of 
the tlnce oi more teachers foimmg judgments of each home were 
averaged to give it a composite lating It is lecognizcd that not too 
much iinpoitance is attachable to these latings as thcic aie intangible 
factors in the cultuie of a home which arc not open to obseivation 
However, this appioach to tlic study yielded some possibly note 
woithy icsuUs. In six of tlic nmc groups of bovs those above tbc 
median oi middle scoic wcic latcd by then teachcis as enjoying 
a higlici than aveiagc Iiomc cultuial level The same was true of 
seven of the ten gtoups of girls Seventeen coiiciations wcie made 
of cultuial level latings and scoies taken by age gioups (whole 
year) In nine of the 17 groups thcic wcic coefficients of coi- 
lektion above 4; the othcis weic scattered bctuccn 21 .and — 48, 
thice of tliem being negative A coirclation of cultural level intiiig!. 
with score, taking all cases in one group, g.ive a coefficient of .10. 
As mentioned above, in evaluating the significance of this coiielatioii 
It should be lecognized that the cultuial latiiig given a child by 
one group of teacheis piobably docs not mean the same as an iden- 
tical latiiig given another child by a difteicnt group of teachers. 
Bv the use of the multiple conclation foimula, 


/12 — /I3 »23 

>123=- , 

yT— >213 VI— »“23 


the coiicl.ition between cultuial level and score uninfluenced by age 
diftercnces was found to be 20 

(t) Anothei check of the influence of cultuial level was sug- 
gested by the contrast between the two elemental v schools School 
selves pait of the city having comfoitablc living conditions, 
School "B" serves a veiy low income section In one of the tlnce 
classes tested in each school, School excelled School "D" in 
agieement with the adults In the othci t\\n> classes, tlic icvcisc 
was true, Apparently the lowci standard of living did not lead 
to a pooici appreciation This finding is believed to be of interest, 
but no explanation of it is offeicd. 
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The relation of corvsjstency of judgment was another phase of the 
study undcitaken It w.«s found that the avetage adult chose 11 
pictuies consistentlv on the two showings, but tliis was equalled 
by three othei groups* the art class, the girls of age 16 and the boys 
of age 13 The youngest girls, aged seven, excelled 13 other groups 
in consistency. The coelRcient of coriel.itiou between consistency 
of pieference and age of boys was found to be 01r4.06 The cor- 
responding coefficient for girls was the same. Tlie coefficient be- 
tween consistency and score was — 17i;.06 for boys, — .07±:.08 for 
girls Correlatiors of consistency and ciiltuial level also gave negli- 
gible coefficients. 

Summary and Conclusion 

So far as tlic tests used may wuirant, these conclusions may be 
drawn * 

1 There is a giadua! approach to maturity of aesthetic judg- 
ment from early ages to adulthood. 

2. Gills arc somewhat moie inatuie th.tn boys 

3 (<r) A noticeable relation obtains between tiaining m art and 

aic appreciation and a possible relation between general school level 
uiid appreciation; which, however, may be attributable to age as 
well as culture. (/>) Some relationship appears between aesthetic 
Judgment and the cultural level of pupils (as rated by teachers), 
(f) Theie is no positive relation between standaid of living and 
appreciation 

4. No correlation was found between consistency and either age 
or score or cultural level. 

212 Franfilin Street 
Barunfftoti, Illincis 
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THE INFLUENCE OF MONTH OF BIRTH ON THE 
INTELLIGENCE OF COLLEGE FRESHMEN^ 

Dfpnitmcnt uf Psychology, Umveisity of PUisbwgh 


Omar C Held 


According to the astiologei the date of one’s buck determines 
everything that he is oi will become Those who me boin under 
Venus shall be veiy gay lovers, pleasant and delicious, and most 
commonly they shall have black eyes and little brows; while those 
who are boin under Saturn slwll be false, envious, and full of 
debate and full of law Those who arc born undci Mercuiy shall 
be very subtle of wit, and slrall be a devout person to God, and have 
good conscience, and shall be crafty in many sciences. 

What scientific validity if any do such pionouncemcnts liavo^ 
Piofessor Huntington (3) in his book Seasnm of Biith concludes 
that the season at which people aic boin has far greater importance 
than IS gencially supposed in determining health, competence, or 
success. 

Professor Huntington, in studying the relationship between time 
of birth and competence, used as his criterion of success the fact that 
the peison was listed in some book of eminent people Professor 
Huntington as a result of his study concludes that everything seems 
to favor the late-wmter and caily-spnng babies 

Theie have been a numhei of other studies in this field wlieie 
intelligence test scores wcic used as a mcasuie of capacity Blonsky 
(1) m a study of +53 childicn tested by the Binet Test found 
seasonal differences in the mean IQ The mean IQ is highest for 
spring and lowest for winter However, the differences arc slight 
Table 1 summaiizcs Blonsky’s findings 

The mean IQ is highest foi spring and lowest foi wintci Slight 
as these differences arc, and without calculating the significance of 
the diffciences, Blonsky concludes that the month of birth influences 
mental development. 

Pintncr (4) made use of group intdligencc test results on 4925 
school children of all grades in Ins study. He concluded that the 

^Received m the Editoiial Office on July 22, 1939 
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TABLE 1 

Meam iNTUticPNCP Quotients or Childeen in the Various Seasons 
According to Blonskv 


Season 

Mean IQ 

N 

Spiing 

843 

US 

Summer 

81 5 

111 

Autiimu 

813 

114 

Winler 

80 1 

113 

Total 

62 1 

453 


month of biitli did not influence tlie IQ of the cases studied. The 
winter or cold months had means slightly below the waim months, 
but none of the differences weic statistically ichable 
Pintner and Foikno (5) tabulated IQ's foi 17,502 children m 
all giades up to the end of high school They found n reliable dif- 
fcicnce between tlie mean IQ foi the wintci months and the mean 
IQ's for the otlici seasons The diftci cnees between the othei thiee 
seasons were negligible. 

Fiallcin and Beckman (2) tabulated the sigma ratings of 5717 
men clients of the Adjustment Service of New Yoik City wlio took 
the Pi csscy Classificotion and Venficalion Tests Tlie latings 
used in this study were cxpicsscd in positive tciins by setting zeio 
at minus 2 5 sigmas and 10 at plus 2.5 sigmas, tlie inteivals between 
these extremes being c^picssed as the numbci of sigmas 
Finikin and Beckman conclude flora their study that month of 
biitli is a factor in mtclligencc. They say tlint m geneial, those 
born in months of modeiale tcrapciatuies aic supeiioi to those born 
in cold montlis However, the diffcieiicc between the means foi 
spring and winter was only 1 80 Limes Us standard erroi, which is 
not usually considered indicative of statistical ichablhty. 

Ill the present studv the psycliological peicentile scoies wcie tabu- 
lated tor 2327 Uiilveisity of Pittsliuigh students. The test used 
was the American Council Psychological Examination which is given 
to freslimcn after thev aic admitted to the XJaiveisity. The study 
included both men and women students 

A distribution table bv month of biith was m.ide Table 2 shows 
the mean psj'thological percentile lank by months 
The lowest mean rank was shown by college students born m 
April, the liighest by tho!>e boin in Scptembci, Figuic 1 sliows 
graphically the monthly means 
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TABLE 2 

Mpan Psychological Percentilp d\ Month or Birth 


Montli 

Mean Psych 
percentile 

Number of 
coses 

Jonufliy 

4S6 

179 

Febniaiy 

49 9 

194 

Maich 

49 5 

197 

Ajnil 

47 3 

215 

May 

506 

201 

June 

, SIS 

19S 

July 

50 6 

194 

August 

481 

207 

September 

$2 8 

188 

Octobci 

49 2 

201 

November 

50 3 

181 

Decombci 

50 6 

172 


January — «t3«s 


tebmry — 194 «a«ss 


Ureb — 107 4aae« 


Ajrll — 319 oaaaa 


Hay •> 201 ouHB 


«n 6 


so t 


Juno >• 19S OBsee 


Sl.Q 


July — 194 oasoB 




Auguat — f07 cases 

40,1 


Baptonlior — lOQ obmb 




Ootobor — ZOl esaoB 

49 i 




tjOVBDlier — 104 OBBOD 

SO 3 

— 

DsQonbor — 172 euBBB 

SO S 


FIGURE 1 

Mean Psychological Perceniile by Month of Birui 
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TABLE 3 

Rank of Months jn Four Studies or tub Relation of Month 
TO Mental Rating* 


Month 

Studies 

Pmtner Pmtncr-Forlano Pialkin-Bcckman 

present study 

January 

11 

11 

7 

10 

February 

10 

12 

12 

7 

March 

9 

9 

9 

g 

April 

6S 

3 

5 

12 

May 

5 

6 

2 

3 5 

June 

3 

1 S 

3 

2 

July 

+ 

5 

+ 

3 S 

Aiiguat 

S 

S 

10 

11 

September 

2 

1 S 

1 

1 

Octobei 

1 

7 

s 

9 

November 

12 

+ 

11 

6 

DecemWer 

6S 

10 

i 

3 5 


•Means are ia terms ot IQ in Blonsky, Pmtncr, and Pintner-Foilano 
Gtodics; in terms of h.ilf sigmas in Fialkin-Dcckman study, nnd in teims of 
percentile ranks in the present study. 


In Table 3 tbe months were ranked m order of dcci easing means 
so as to compare the tanking of the months with that m othci studies. 

Reference to Table 3 shows tliat September is the highest ranking 
month in three of the four studies. In the Pintnci-Forlano study 
September sliaics liighest tanking with June. In the present study 
April was the month witli the lowest mean. The difference between 
the means for September and April is only 1.88 times its standard 
error. This is not considered a statistically leliablc diffeicnce 

Table 4 shows the means for the four seasons for the picsent study 
and various other studies 

In each of the four picvious studies the same gcneial trend exists. 
In each instance there was a difference particularly between spring 
and winter. Blonsky did not determine the statistical reliability of 
the difference in Ins study Pmtncr in his 1931 study found that the 
mean for spring exceeded that for winter, but the difference was 
not statistically icliable Pintnei and Forlano in the 1933 study 
found the mean for spring exceeded that foi wintei and the differ- 
ence was statistically leliable Fialkin and Beckman in their study 
found that the diffciencc between spring and winter was only 1.80 
limes its standard enoi, which is not generally consideied a slalis- 
tically reliable difteiencc 

In the picsent study summer had the highest mean and wintei the 
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TABLE 4 

Means of Mental BAriNcs According to Slason of Birth* 


Season 


Studies 


Present study 

Blonsky Pintnei Pintncr-Forlano Pialkiii-Bcckmnn Mean No 


Spring 

Apr -Jure 

84 3 

97 20 

102 35 

6 69 

49 1 

611 

Summer 

Jiily-Scpt 

81 5 

97 20 

10205 

6 66 

50,4 

589 

Aiituinir 
Oct -Dec 

81 3 

9710 

10185 

658 

50 0 

557 

Wintei 

Jan -Mar, 

80 1 

95 95 

100(15 

6 53 

49 3 

570 


♦Means are in terms o£ IQ in Blonsky, Pinlncr, and PintnLi-Forl.ino 
sciiclies, in terms of half signms In Fialkin-Bcdcmon study, and in turns 
of pcicentile ranks in tlie present study 


lowest The diftercnccs between any of the seasons was very slight 
The difference between summer and winter was only .65 times its 
standard ciror, which is not statistically reliable 
Another comparison made in previous studies lias been between 
tlic cold months and the modciate months. December, January, 
Fcbruaiy, and March were selected as the cold months and April, 
May, September, and October as the moderate months Table 5 
summarizes this data foi this study and for previous studies. 


TABLE 5 

Mean Mental Ratings tor Those Born in Moderatf and in Cold Months 
According to Four Studies 


Research 

Moderdte months Cold months 

Numbei Mean Number Mean 

Ratio of difference 
to Its standard error 

Fintner 

Pinlnei-Forl.'inc 
Fialkm-Bcckman 
Piesent Study 

97 61 

102 29 

6 68 

802 49 6 

9611 
100 79 
6 55 

742 49 9 


2 37 

4 05 

1 12 

0 20 

♦Me.ans are m terms of IQ points in the Pmtucr stiicUes, 
the Fialkin-Becknian study, and of pcicentile rank m the pi< 

Inlf sigmas in 
jscut study 


Reference to Table 5 shows that only m the Pmtrci-Forlano 
study the ratio of the difference to the standard erroi is high 
enough to constitute a statisticallv reliable difference. In the pres- 
ent studv there is no essential difference betv/een the means. 
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In Table 6 tile means foi the waim months, May to October, 
are compaierl with the means for the cold months, Novembei to 
April 


TAULE 6 

Mpan Miniai Ratings of Those Borm in Warvi \nd im Colo Months 
According to Thrie S roans 


Scasoa nr period of biilh 

Pintnci 

Means 

Pmtnei-Foilano 

Piescnt study 

\Varm M.iy-Otlobci 


102 IS 

50 5 

Cold Novcmliei-Apnl 


101 30 

49 3 

The cold months m 

each instance sliow a lower 

mean, but the 


diffciences aie "veiy slight and m neither of the three studies was 
it statistically leliabic In the picsent study, based upon 1186 biiths 
In the waim and 1141 in the cold months, the latio of the difference 
to the stnndaid cnor was only 1 03. 

The lollowing conclusions seem waiiantcd fiom tlie present study ■ 

1. The month of biith has no influence upon the intelligence of 
the college btudents who were the subjects of this study. 

2. The season of hiith has no inflvicncc upon the imelhgenco of 
tins gioup of college subjects who wcic studied 

3 Theic is no statistically leliablc diftcience between the in- 
telligence of the subjects of this study born in montlis of inodciate 
tcmiieraturc and those born m cold montlis. 

4 There is no statistically reliable diftcrence between the in- 
telligence of the subjects of tins study who weie bom in warm 
months and those who weic born m cold months. 

5. This study found those born in Scptembei to liave the high- 
est mean mental lating, and in tbiit respect is in agicemcnt with the 
Fialkin-Bcchman study and also With the Pmtnci-Foilano study 
Ayhcre Septembci sh.Ttcd first place with June. 
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A SLIDING FRAME FOR USE IN REGISTERING 
CHOICE^ 

Cnmhiulge, Massachusetts 
Marie L H Forbes 


The drawing (Figure 1) shows a fiamc sHclmg on liouzontal 
rods ovei a wooden platform on which a sheet of paper with punches 



FIGURE 1 

^Received in tlie Editorial Oftite on June 10, 1939 
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(//j //') in tlic left maigin is pushed between cleats away from the 
opciatoi and licld in position by a peg, 

The wiitci giatefully acknowledges the examination of the 
mriteiials by Dr. Waltei F Deaibom, Dircctoi of the Psycho- 
Educational Clinic, Haivaid Univeisity 

8y!i Aih Street ?Uce 
Camlfiidge, Massnehusetts 
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CRITICAL REVIEWS OF RECENT BOOKS 

{Bnnoiu. T The Biology of Human Conflict Hew Yo,k 
Macmillan, 1931. Pp. 435.) 

Reviewed by William Galt 


mulRtions within the domain of science iiiviinably set out with 
ertam assumptions which aie accepted as fact. Subsequent mvesti- 
ga ons aie then ouented in .elation to these assumptions With the 
ai y astronomers such an accepted fact or prma mateiia was the 

rat‘"thrsn, ' 1 T tl>e centre of the imivcrse and 

that the sun and essei planets revolved aiouud it. Foi many cen- 
tunes astionomical investigations weie made from this geocentric 
brckB,o™d But .khougl. man, mcese obervat.ons waa .. ceded 
and muc. mgcnu.ty exercised m Innld.ng up a framework ,n sup- 

Luldl “"““‘“B'cally true relationships 

could be deduced, p.ccscly because of the uiiseundiicss of tlie funJa- 
mental assumption 

Such has been the univcisal histo.y of scicnti/ic thought It only 

questions the accepted assumptions oi the "given facts" fjom which 
he has previously set out upon his researches It is a rare occasion 
when an invest, gatoi challenges the basis of ins investigations and 
mstead of keeping to tlic wcll-bcaten path that leads outwaid from 
hi8 assumptions faces about and follows an tnwaid course to the 
examination and evaluation of the assumptions tliemsclvcs Whcievci 
such a couisc has been puisucd there lias been opened the possibilltv 
of unpiecedcnted progress in lespcct to the field in question. 

Copernicus adopted such a course when he made bold to question 
the earths cential position in die astronomical system— when lie 
daied to substitute the hcliocentnc theory of the univcisc foi the 
geocentric conception of Ptolemaic tiadition. Modern medicine like- 
wise fo lowed this inward path of inquiry wlien it liatl the tcmeiity 
0 challenge the time-hooored tradition that illness and deatli were 
the result of black magic, an "evil spirit" or the anger of God. and 
rejected ernes performed" through the superstitious rites of c\oi- 
cism, incantation, and prayer 

In the field we have been pleased to call the humanities. oi in the 
held that has to do with "man's relation to man"— m the spheic of 
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man’s mental and emotional abeiratioiis, his ciimcs and punishments, 
Ills (lomehtic. anti international competition and conflict, liis family 
iclatiouships, lus social institutions and lus leligious ccicmonials — it 
IS vciy specially line tliat theie have giown up among ns ceitain 
tliouglit'liabituations. which have acqiined the position of funila- 
mental assumptions and ftoni lohick investigations of human behavior 
have jnv.iiiably set out 

Tlie significance of the icscarchcs of Di Tngant Bmiow, of 
which lie lias leccntly given a systematic account in lus latest book, 
The liioloov q/ Human Gon^ietj is piccisclv that in the held of 
human bcliavioi and its disoideis lie has icvciscd tlic ouim.uy pto- 
ceduie Instead of setting out fiom a backgiound ot uiuiucsticncd 
assumptions in icgartl to human luiliiic and the motivations to he- 
liaviQU Buirow lias cliosen the fai moic diflicuU task of diiecLing his 
inquuy imuanl upon lumsclf and lus socnil coinnuinitv and investi- 
gating the validity of such bcliavioial assumptions as aic the iiciitage 
of Dui social stiuctuic and culture 

Obviously, tins is not an easy task Tiaditional assumplioiis in 
finy field aie not to be questioned and ie-e\alu.Ucd with impunity 
The idea of a mobile taitli outi.igcd tlie dccp-iuoced prepossessions 
of the l6tl\ cenciny just as the conception of Oie liactciial uiigin of 
discasc-piocesses did violence to the assumptions of the ceiUuij' just 
past. Furthctiiiotc, the olTcnsc is incicased a thous.ind-fold wheie 
the tenets m question involve human behavior and its intiicate emo- 
tional involvements The impetus towaid tiadition.il inteipietations 
in the field of man’s own motivations and bchavioi is not a condi- 
tion wliicli can be e\teni(illy obseivcd and collected, it is a condition 
vi/€iii(il to the pioccsscs of the obscivet hunsclf 

But if tlie investigations of Buirow and of his expeiimental group 
have been aiduoiis <in(l time-consiiiniiig, they have bi ought fiesli con- 
ceptions of fundamental impoitance to the field of human behavior 
In the following pages I shall mention some of these altcied view- 
points and tiy to indicate then fai-icaching implications 

Early in lus icscaichcs Biiiiow lealizcd that if he was to make 
headway in bis study of the basic factois and values in human social 
behavioi it was iiecessaiy that the piivate prejudices, the tmotionai 
biases and iminatuiities, in shoit, the “pcisonal equation” of the re- 
search student (and of the noimal community geneiallv) be "coi- 
rcctcd foi ” Taking his cue from the objective sciences wheie a 
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consensus of obscivcis >s emploAcd lo rule out any .nconsivtcuc^ of 
d.ita rcsultinp; from unpaired sense oigans oi faiiltv observations, an 
experimental gioup w.is formed for the study within itself of the 
fundamental nttiiliutes of human bcliavioi and of social inter, ela- 
tions The stoiv of this cxpeiimental Rioup is a long one and it 
would take us too f.n afield to cntei upon it here Pei haps I mav 
say howevei that the obseivations which grew out of this conLCitcd 
cntleavoi did not lepiesent a mere majority of individual conceptions, 
ideas, opinions, or prejudices Raihci, aftci veais of endeavoi and 
analysis tlicic was, a synthesi/ang effect in wliitli the gioiip as a be- 
luivioial unit was able to reach below the outci crust of habitu.itions 
and picjudKCs which commonly color the pcu>oiial reactions of the 
mclividiml It was able to icacli .i level of motivation at winch the 
oiganism sees and interprets clcaily phenomena placed bcfoic it even 
whcie these phenonKna have to do with tlic clicnshcd biases of man’s 
own ochavioi 

In the otniiioii of the icviewcr the most fundamental of the 
conceptions nuuow has introduced is his thesis icgaidiiiK ibc basic 
wlicsion 01 piinciplc of coordination opeiativc in man as a species 
His position IS tliat the species, man, icpjcscnts fundamentally a 
plivlo-oiganismic unit oi whole and that the behavioi of the in- 
dividual piiinaiilv derives its motivation and coiuiol fiom this in- 
trinsic matiix of oiganismic solidarity In tins view, the primary 
motivation to man’s behavioi has its origin within the species and 
IS always oiiented in lespcct to spccies-solidanty The "socializa- 
tion” of the individual, howevei convcntionallv valuable, n only a 
supeificial and tiansicnt veneci, when compaicd with ninn’s pliilo- 
biological basis of unity and cooidination F.oni this oigaiusmic 
flame of rcfcicnce the mdivuliial as a scpaiatc unit of motivation 
lepicsents a mcic conceptual alistiactioii The social group and 
not the individual man is the piimaiv beliavioiai unit Tins mtiinsic 
social oiganization constitutes foi man an indissoluble part of liis 
make-up It is the pitm.iiy and ineradiuible basis v Inch convention 
cannot set aside So that the leseaiches of Buriow m the field of 
human bcliavioi abiogate an egocentiic conviction in icgaid to the 
oiipin and moaning of hunrum beluvioi and posit a phi lo-ceriiric 
basis of inteipictation just as the astionoinical investigations of an 
earliei eiioch substituted a lielioccntiic foi a gcocenttic conception of 
the univeise 
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But as tar as concerns man’s behavior, this is not the whole ac- 
count. It seems that somewhere in the age-long histoiy of man's 
biological descent iheie has occuitetl a developmental faux pas. For 
the group-.snalytic investigations of Bmiow in.ilcc evident that the 
codpciation and interdependence character tstic of biological founda- 
tions is not opeiative in snch sophisticated human groups as the fam- 
ily, the chuich, political parties, or nations^ These groups opci.ite 
from secondaiy, ideological, and individualistic motives of bchavioi 
and not from motivations basic to the species man as a whole Al- 
though individuals and groups may be very sentimental in their 
efforts to help others, this very “helpfulness” stems from a feeling 
of difference. It docs not arise fiom a sense of man’s primaiy 
solidarity as a phylum Such benevolences are in no sense a guai- 
antcc against the most luthlcss and socially disjunctive behavior. 
Oscar Wilde must have had something of this sou in mind when 
he remaikcd that “cliaiity causes a multitude of sms.” 

Buriow has brought this anomaly in man’s behavioi into line with 
biological data gciicially his discovery ibioiigli gioup expeiimcn- 
tation that man as a lacial organism is suffeiing fiom a “social 
neurosis” ^ It should be emphasized that the term “neuiosis" is not 
used figuratively by Burrow He holds that all individuals on the 
present “normal” basis of adaptation aic, from a biological view- 
point, maladjusted and disoidercd in then beluvior-proccsscs As I 
have alieady indicated, this position docs not repiesent an a prion 
view, but has resulted from a painstaking and exhaustive analysis of 
social groups in experimentally controlled situations continuing ovei 
a period of many years, 

In this analysis it was found that the social reactions of man which 
aic halntually thought to be normal aic, from an unbiased obseiva- 
tion, as "partitive” and as lacking m total biological health as the 
isolated behavior of the neurotic patient It was found that the nor- 
mal individual, for all his socially acceptable modes of intcichange 

^Instances of this biological principle peimeatmg nnimnl life .Tie given 
11 profusion in the books of Professor W C AUec Animal Aggrega'Aons 
A study m General Sociology, Chicago Univ Chicago Press, 1931 Pp 
362 AnmalLtje and Social Giowth Baltimoie Williams & Wilkins, 1932 
Pp XII + 159, 

*This concept of the social nature of the neurosis was first developed by 
Burrow in a paper published in 1914 “The psychannWst and the com- 
miinily” J. Amer. j\Icd Asso, 1914, 62, 1876-1878, 
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and communication, in reality malcEb no more intiinsic contact with 
his fellows than docs the neurotic individual wlio is constantly pre- 
occupied with his piivate phantasies, wishes, and dreams Tlie nor- 
mal, like the ncuiotic, IS constantly thinking and acting m teims of 
his fancifully mcliv.dualizcd self For man lias substituted for the 
orpnisms piiinarily motivated behavior a purely "social image’’ of 
behavior The iiuiividual has cstahlishcd an image of himself as an 
isolated bchavior-centcr entitled to private wishes, desiics, and mo- 
tives that bear no relation whatever to the total motivation of man 
ns an organ.smic whole This soaal mage of liimsclf and of Ins 
behavioi now dominates the entiie field of man’s iiiterrcI.uion.il 
processes. Tile noimal no less than tlic neuiotic lives m an unreal 
social world of which he is the central aibitci 
Man. howevci, is still an animal He has not nrinnnculv lost 
his hiologicnl liciitagc of spccics-solidaiitr. intci-iiulividii.il coordina- 
tion, and social intcgiicj Howevci ovcith individuated, the ('hintnt 
or individual can again be brought undci the sovcrcigiity of the pri- 
mary action-centic that motivates the phylum It is m tin. connec- 
tion that Bunows observations on what he has called "the pre- 
conscious mode” are of special intcicst. For tlie prcconscious mode 
represents a continuation into adult life of tlie unitaty phase of be- 
havior that chaiactciizcs the infant in its early socio-biologic.al rela- 
tionship to tlie maternal oiganism Bunow has emphasized tliat the 

mother docs not at first icprcsent for the infant an eNtnn.il obiect or 
personality 


r came lo sec that the mothei was at first not by any means 
the infant's hvt-ob}ect, but rather, ,f I may so cxpiess it, .is 
\ov<i-sHb}ecl Lacking as yet the faculty of symbolic projection 
that 18 to be acquired only with later training, the infant organ- 
ism does not, at li»st, look oiittowaid or feel itself m objective 
relation to the mother The diild and the matern.al or- 

ganism are coterminous There is no sense of separation, of 
distinction, of otherness For the infant there is at first no 
interval, no distance, which must be bridged in order to reach 
the object opposite it, outside itself As set there exists no objcci, 
no opposite, no othci self, noi aught outside itself 


In adult life the intimations of this prcconscious mode—".! mode 
of completion and fulfillment, of uninterrupted confluence and 
totality”— aie found chiefly in dieams, m poetry and ui music These 
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intimations OLcvir in moments when one is wUqU 3' absoibcd in mnsic, 
totally engro'iscd in a beautiful sunset oi “gazmg ovci a limitless 
expanse of moon-lit sea”® This mood is chaiacteiized by sclf- 
cf¥accraent, by trnniimllitv, and by a lack ot competitive concern. It 
would seem to repiesent a symptomatic cxple^s!on of the biological 
continuity inherent in man as a spcties The pieconscious mode null 
cates that the piineiplc oJ spccics'sohdaiity has not been lost in the 
dim hiitory of man’s past, hut that U is an active piinciplc picsent m 
each generation until it is perveited afresh to paititivc, individualistic 
C01KCI11 and self-seeking 

As a result of the undue individuation that has occuned ainonp 
the elements ui individuals of the species and tint has biought about 
the subjective convicliun in man of an egocentric, mtci-peisonal basis 
of behavior, thcie has aiisen an cxticmelv aibitiaij' and vacillating 
measure for judging bchavioial cxpicssions Oui daily cxpciicttces 
aie redolent of these lucoimstcncics Foi example, mv judgmcni in 
regard to a trcbpass on mv own pait will differ gieatly fiom niv 
jvidgmcnt ot the iamc ticspass when committed by some one else 
Again, I uicluie to inteipict the act of a fiiend veiy diftercntlv from 
the act of an enemy. The identical act niaj^ be appioved m the one 
case and condemned in the othci 

But tins IS a commonplace in so fai, at least, as our piojective 
expeiiencc 19 coflceincd Buirow goes farchci He emphasizes that 
om custoiuaiv standaids of good and bad, of light and wiong, have 
become divoiccd cntuclv from the critena of biological fitness ov 
unfitness winch governs the hchavioi of othei animals To quote 

Tlie ouginally total, ojg.inif sense of wholeness, coordination 
and fitness, or the basic rightness that is common ftnci consistert 
throngli<)uc all oiganisins of (he species, li.is been shifted to a 
incie social image of wholeness 01 rightness This shift has 
been .ictampanied by a phenomenon of behavioi wheieby the 
isolated, scp.uated individual has been vested with a pseiido- 
autlioritjtu e 01 pioprietaiy “riKht’’ Right is hts light It is 
hit private possession, 

And Biuiow goes on to develop the invigorating, ilr unorthodox, 
thesis that eveiy man at all tunes, wliediei he be gainistei 01 luission- 

““Happiacas," a brief essay by James Noiman Hall (hut appealed in 
The Atlimtic jl/oiiM/y, Novembei. I9J9, is iindouhtcdl} diiviiig at scimetliing 
of this aott 
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ai , docs wlia he feels .ic the moment to be nght In otlici wo.ds, 
nul vic ual has so iihgacd liis sense of „ghl with his seise of 
persoiul advantage or [)riv,ite gam that "light” and "self-advantage” 
have become one and tlie same 

I do not know aimvlieie a kecnei analvsib of this msidiou, moi.il 
dichotoioy the social motivation of „un tlian ,s p.cscntcd in 
Burros, s c liaptci on 1^ S^,„l FnUac, of R„,u IF, o„g He, c 
10 shows how genoially sve accept as perfectly coosisltnt the f.il- 
lacious situation piescnted daily ,n oi„ courts of his, He cite, the 

homicdc One attempts to ssyay the juiy to the belief ,Lt the dc- 

beat all of his oiatorv and ingenuity to pcisuade the juiy that 
1 'do’s In "'T?' t"' 

Tf i, St r nT‘, psych, at,. St the pay 

of etiual m.iiencc and naming, hut deiiymg h„ fee fioni the do- 
fensc, svill pionounce this same indiyidual ms, me and lienee not 
tesponsible foi Ins acts The autho, yctv sagely concludes ,h!,t ,t 

that . IJ'liPVioi -expel ts arc guided hy a sense of nght 

that „ completely nnstab, I, /.cd because wholly mspned hy then sense 
of peisonal gam, they a.e n, no different case from the ciiniinal svhose 
sense of right is cotcimiiious with his peisonal gam Consistent 
syith his iihvloliiological frame of lefc.ciice it ,s pieciscly Burrow's 
position that the distiiibcd balance in basic values insepa.ubic from 

r, sVh "'™”K'.o"t 

liuin.si, 1 eli.ivioi on its piesciit plane of .idaptation 

fills brings ns to anothei import, nt point in Ruuosy's thesis It 
It ,s rue that ,n civilized, adult communities one .ilw.ivs act, ,n 
■ ccoidancc w.tl. ones sense of peisonal g.,in, and if this sense ot 

ght'' ,t‘’’ni " r"'™ of 

hch lVIO I r ‘‘V '""’''"'"0 .'PPHLlcIl to 

tl, 1 ’"'J o”i>not be ebective It follosys 

h, he seme of gam that is socially applauded and cdlcd "good" 
na be biologic, illy unfitting and disto.ted as the sense of gam 
a IS socially outl.ssycd and dec.ied ,,s “had " Bn. row points out 
t ia t c only sy.sy ,ye can gam access to tins baffling problem „{ hu- 
m.w hcluvioi-oncs osyn and other peoplcs'-,s to discatd „u, 
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mental appioHi-h to it and leatli down into the immediate plivsiolo^- 
jcal sense of our own behavioial jnconsisteiicj, that is, into the con- 
flicting physiological iwtteins undeilying out own beliavioi-mntiv.i- 
tioiis, iiicliviihial ,111(1 social. 

Proceeding along these lines, Buviow' has made substantial head- 
way m olijcrving and conclating the physiological alteiaUQiih coii- 
coniit.int to disoidcred behavioi He has gatlicicd evidence to show 
th.nt. coincident with a paiient’s division in feeling and thought, thcie 
lias occurred a division within liis physiological icaction-pattcins 
This division .md delimitation of response is shown extern, illy in the 
various symptomatic manifestations with which we arc all {amih,ii 
— in ccififlictj indecision, anxiety, tenseness of lesponse, stammeimg, 
rittialistic behaviai, etc. This lack of unity and cooidination m es- 
sential bch<iv(oi‘Sj'stems is not, hoivcvci, cliaiactcnstic .done of the 
neurotic peisonality Tlic nutlior’s investigations show that vvlieie 
tlic rcaction-aveiagc of our oiditiaiy social intci lelationslups — the 
rcsponv.es we fondly call “normal” — is submitted to an inclusive 
analysis, thcie is unquestioned evidence of imbalance and distortion 
within phyuological patterns motivating the bcliavioi of the com- 
munitj' as a whole 

These phylobiological investigations have centred specifically upon 
the process of attention as it leUtcs the oiganism to its environment 
They have differentiated twobioadly contiasting types of atteptional 
reaction and have established the physiological ccriclates of these 
response-patterns The first is the usual pattern of attention with 
which we aie all familiar. It is csscntwlly piojective m mechanism 
and is primarily associated with the use of the symbol oi of language 
"Where this form of attention is bound up with intcr-individunl 
interests and idationships, it lias been found that its piojcctivc evalu- 
ations are in large measure coloicd by moiahstic connotations, that 
they me biased by anxious self-conccin and othei egoistic behavioi- 
ticnds which aie competitive and socially disaftcctive Di Burrow 
has referred to tliis type of the oigaiusni’s icsponsc ,is “partitive," 
and recent experiments show that it is chametenzed physiologically 
by small, rapid cyc-movcments, a rapid respiratois late, and general 
muscular hypci tension 

The contmsting attcntional mode wliicli Bunow calls “mtegial 
attention" or “cotention" repicsents, on the contr.aiy, the oiganism’s 
Immediate response as a whole to the environmental situation This 



BOOKS 


231 


rhZ,^} P-ojcctivc It ,s not pnin.irily mcdinlcd 

througli the symbol oi tlliongh verbal mcnt.ition This mode of 

'“^Scs and inter- 

individu.il aftccts It is ooncomitant to pllysiologically iccoBiiizablc 
tensions witlim the cepluilic segment piccisely ivlien these customnrv 
im,iges and affects are held in abey.iiice. Subjectively, cotention is 
accompanied by an absence ol mental conflict, of petty self-concern 
and individual competitiveness. Tlie oiB.inis„, cvneiienccs a sense of 
gre.iter poise, of a l.iigei icseivoii of mteiest and motivation, and 
mm more complete rapport iv.tli its physical and social cnviioimient 
Physiologically, cotention is clia..icteii/ed bv a ma.lccd dinimtition in 

S nco lb "'=■, 7 ''™™^, '“■<> » -^Jpced rate of resp.iatim. 

Sliu mrntal book thcie has been the in- 

tuimcntal iccouing of niodiflcations m other physiological systems 

come, dent wit the mdnctioi, of cotention These alter, Lii, w’ll be 
fully descubed 111 , lepoit winch D, R,„.„w ,s now pieparuig ,n 
accordance with the statement at tlic close of his book 
There are other interesting foimiilations ni TAe Bwhgy of II„- 
mm Conflict which I shall not attempt to covei m this leview 
Specific chapteis in the book will make tlicir special appeal to stu- 
dents in difterciit fields of inqiihv In Chapters II, VI, and XIII the 

svTtems'otr 'V considention of the psycholopical 

systems of Freud, Jung, and Adlei, and the development of a new 

concept m legaid to the impoitant theme of sexual repression Bur- 

individual it is not the true 
biologica diivc of sex (an organismic manifestation) that is re- 
pressed, but tlic .individual's arbitrary and phantastic social images 

"'""A should find matciial of special 

mteiest to him in CImptc.s VI, VIII. and XI ,vhcie tlicio arc dis- 
cussions of the woifc of Pavlov and his associates, and the linking 
up of the phenomenon of the “experimental nciiiosis.'’ as it ,s m- 
du«d in animals, with ncinotic manifestations occuning in man 
ilie physiologist and the neuio-anatoinist will find material of 
gieatci mteiest to then field m the discussion of the oigainsm’s total 
and paititivc reaction-systems, and of the role of the symbol and of 
anguage in partial^mg man’s bionomic and social adaptation (diap- 
ers V, VI, and IX) In this connection Buirow diaws interesting 
analogies with Coglnli's fundamental ncuro-anatom.cal studies 
ilie anthiopologist and the sociologist will find stimulation in tlic 
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ladicjilly new conception of tlic oiiginal luituii of man’s conscious- 
ness and of socialised institutions, while tlie educatoi will cotnc upon 
numcious implications which muv, after caiefiil study, be earned 
ovci to his paiticular sphere ol mlcicbt I'inalU, the binlcigist should 
be espccrally intiigucd by this study ot human conflicl because of 
the broad biological backgiound and fianie of rcfcicnce which orient 
Di Ilunow’s appioath to the pioblein of human behavioi and 
Its disordeis. 

The criticism lias often been made that Dr Ilmiow’s teimmology 
is difficult and his meaning not always easy to giasp There wdl 
uiiclouhtedly be those who will feel tlieic is giound foi this culicism 
in tlie present volume I should like to icmiod the leadci, howevei, 
that the basis fiom whicli Jlunow sets out entails a fiiiidamciitallv 
alteicd bionomic orientation It has been ncccssaiv foi him not 
onlv to fashion new tools for investigating behavior but also wouls, 
Ol verbal tools, foi conveying Ins conceptions anil findings After 
all, it i8> caw enough to sav something, and say it well, when one is 
only saving what lias been said tliousands of times before It is a 
different mattci where one is handling new concepts .md nccessanlv 
requires new instuiments with wliiih to handle them In view of 
this ciicumsiaiico, it should not seem suipiisiiig that these vcihal 
instiumeiits aic as yet somewhat awkwaid and not as expeit and 
facile a** they will undoubtedly tend to become tn futuic vcais It 
IS the eaincst hope of the icvicwcr that m this piocess of lefincmcnt 
the tciininology will not lose in piagmatic vitality and meaning 
Language, unlike any othci foim of tool, often suffeis through the 
pioccss of being made facile and easy of opeiation A foiiniihitioii 
fraught with deep significance c.in m the couise of this piocess be- 
come a glib formula conveying no intiinsic feeling oi meaning 
Woids and pluases in thcii lefincmcat have an only too ficquent 
tendency to become mcic vcibalization divoiccd fiom the oiganism 
as a whole and the intiinvic meaning with which it has imbued them 
111 conclusion, may I say that Dr Burrow’s thesis is not one 
that may be apiiioachcd with timid, hesitant steps Wc live in a 
moment of sigiiificant icvolutioiis in all fields Oui vciy cnilizatioii 
stands at tlie cioss-ioads Man can not piocecd fuitlici along the 
old, accustomed ’vavs He is at a definite impasse New outlooks, 
new foundations, new internal adjustments have ceased to be de- 
li, atable, they have become impeiative Tn iclinqiiibhing the false 
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values of old hahituations Di ]huio^^ has pointed to nc^v patl.s 
arul contubuted s.«n.f.cantl,. to the undc.st.nd.nE of a p.oblem, as 
yet x nsolved. which p, esses on man fioin all sules-thc innblein, 
namely, of man s own bchtivioi 
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the otiici icfeiiing to hi4man psychology as “a studv, fiist, of social 
liL'liaviot with Its vaitoiis limited and specialized activities, ant) 
second, of those foims of behavior which can be abstiacted fioin it” 
(p 2, 3) Qeliavio), it was explained, was the activity of the 
oiRAiiism-as-a-wholc In the course of 11 3 'Cais Whcclei’s definition 
lias become moic specific as a dcsciiption Thcic is no mention now 
of heliavioi as such (and no attempt to define '‘hehavioi") An 
appaicntlj' hcttei chosen tcim, peisoiialitv, appeals in the newci 
dc/inition, nnd peisonalitv means “the total, oi/janized behavim- 
pattein of the individual” (p 69) 

F(n the piesent and in the immediate futuic psychology’ will be 
most conceincd with the development of basic ideas, fundamciiial 
concepts, and laws Latci in its histoiy piccise dcmonstiations of 
pimciplcs by means of accuiatc and detailed cxpciimcnts m.u be 
expected The general laws applying to psychology apply equally 
to all scientific hjanclies In Wheeler’s wouls, “thcie ncvei has been 
but one fundamental set of scientific laws of which specific piin- 
ciples in the dificrcnt sciences aic special cases There is a set 
of logical constiucts oi postulates which one can obtain fiom histoiy, 
and which, historically, have ncvei liccn exclusive piopcitv of one 
science but common piopeity of all the sciences” (p. vii) Fuiilici, 

” . if psychology is ever to become a picdictive science and an 
oidered body of knowledge at the same time, legitimate principles 
which transpose from one aiea in the science to anothei must be used 
and these will be the same principles which intcgiatc the human 
organism with its environment” (p. viii) 

It IS pointed out early in tlic discussion that psvcliologv employs 
both scientific method and scientific laws and may, theiefoie, be 
thought of as a science. For Wheeler, scientific method involves both 
(leduciioii (defined as “that piocess of leasoning, with icspect to an 
obseivation, wheieby a gencial piinciplc is appiehendcd to which the 
observed fact is suboidinatc”) (p 11), and vidiiclton (“repeating 
events 01 obseivations under varying conditions") (p 12) 

Three steps arc involved in the utilization of scientific method 
(p 13-14), namely (/?) “the comprehension of laws oi principles 
while making casual observations,” (Z») “the use of these laws m 
Older to plan an cxpeiimeiit, devise apparatus, or to contiol condi- 
tions systematically” (verifying the law by checking it against meas- 
urements of the phenomena) ; and (c) on the basis of results thus 
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obtiiincd, correction and lefinemeiit of the laws .iiul i cstatcincnt, it 
possible, in piecisc quantitative languaRc It i> impintaiit tliat the 
psj'cholofjist appioach these stages in oicici Caiefu! attention must 
be given to the fonuulation of basic ptinuples and l.n%s, these mu'-t 
be experimentally verified and tested, and final piinciples must evolve 
which aie capable of piecise statement 

Piediction is thus an end of psychology oi of any scientific cn- 
cieavoi Since the ultimate test of a science is the extent to winch 
Its piedictions may be considcicd to be ichablc and valid, so the 
aim of the science of psydiologt is mitlined bv AVbcelei is "to ftii- 
thei the undcistanding of hwinan natuic to the end that SLieiiftfii 
piedulions tail he made legaidinc human bcluvioi" (p 14) But 
picdictinns may be made on diffcicnt levels, and disfavoi should not 
be confened upon any science because it is as tcc iininatuTC and 
has not advanced to the most pictisc and quantitative stage Tbicc 
stages of picdiction aic named and it is suggested that these imisl 
be at rived at in then respective oulci uiidci any set of conditioiT! 
Staffs One picdictions au those which lefci to whcthei or not an 
event will occui This involves "a gencial, undiftoicntiated, un- 
detailed comprehension of the whole of a total sUiiation” (p 35) 
Sia^e Tivo predictions indicate the diiedtoit of an event These 
often involve judgments simply of moic-than and Icss-thim Stage 
Tliiee piedictions foretell the event and its course m quantitative 
teims To illustiate with the example of a falling object, at the 
first level of prediction vve simply picdict that tlie object moves At 
tile second stage, wc aie able to predict that the object falls “down” 
not “up” At the thud stage we aic able to make piedictions as to 
wlieic a falling object will be at a ccitain jxiint in space nt each 
instant of time duiing its fall 

The piccliction of events, wliethci in physics, psychology, ni anv 
other blanch of science may be made in light of ccitain gencial laws 
The veiy general piedictions at Staffs One ate made with the aid 
of knowledge of such laws as the Law of Field Piofcitics anil the 
Laxo of Detei wined Activity Wheclei states the Law of Field 
Pi Opel ties as " wholes exist in then own light ovei and above 
the paits 01 ingredients fiom which, thioiigli closure,^ tlicy were 

’Closure — the reoii'iini/ation of parts or ingredieiils, icaiiltinK m emer- 
gence of a new and single whole Thus, hydioi^cn and oxjgtn, two gases, 
combine to form watci, a liquid with properties difTcnnq fiom the oiii'iinl 
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formed” (p. 26) According to the Law of Dcfeimiued /Ictmty, 
“the whole legulntes the activities of its paits, or, the wliole condi- 
tions the activities of its pans” (p 26) 

Tlic moic exact Stage Two and Stage Three predictions depend 
upon the uniqueness (and lecognitioii of that uniqueness) of a given 
event iclative to n set of conditions. (“An event is the icsult of a 
lohole set of conditions. A given set of these conditions 
determines the events uniquely” (p 38) Stage Two and Stage 
Three piedictions are made possible thiough knowledge of the oper- 
ation of the Laio of Least Jetton "When action is defined m units 
of cneigv multiplied by units of time, movement occurs from one 
position to finothei, over the slioitcst possible path” (p 40) 

“ undci a given set of conditions only one course of action will 
occur, only one piocess of change will take place, onlv one path 
will be followed” (p. 54) (The existence of a goal and the carry- 
ing out of goal activities arc thus implied by the Law of Least 
Actiotu) 

In all, no less than 18 laws aic stated which form the giound- 
woik foi the explanations given of various psychological phenomena 
and piocesscs. In addition to the Law of Field Properties, the Lena 
of Deter mined Activity, the Law of Least Action, and the Law of 
Closure (alicady stated), the following piinciples aie necessary to 
the system here picsented: 

Lmu of Berived Propeilies — “The piopcrtica of the p.uts aie 
deiived from the wholes of which they are members" (p 28) 

Low of Indrvtdnatton — “P.nres come into existence thiough a 
division process th.it con be railed individuation" (p 28, 29). 

Law of Action and Reaction — “A cause rouJd not produce an 
effect if the effect were a passive victim of the cause The effect 
itiuat be a cause at the same time the cause w a cause 
reaction is the lestilc of ‘initiative* both on the side of (he cause 
and on the side of the effect" (p 71), 

Law of MaMntum ff'etk — "For any given set of condiliuus 
all the .ivailabie potential energy of the whole will be expended 
in the course of maintaining a condition of equilibrium or bal- 
ance, i«, in preaeivmg its status quo" (p 10+) . (The Laws 


ingredients The Law of Closgre states, "those forrtis and shapes cf things, 
or those paitems, will be assumed that undci the existing conditions are 
the easiest to nititntavn, th^t is, require the least expenditure of energy per 
unit of time" (p 56). 
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of Least Action and Mntimiiin Woik arc considered siipplc- 
mentaiy laws,) 

Lniu of Ivciensitig Enctgy (lubsidiary principle under La'iu 
of M/iftmiim ly 01 k) — ^“Thc nearer a movlnij object is to its 
goal the more kinetic energy it has with which to work" (p. 
139) (Similar to Acceleration Law in physics.) 

Laio of 2 raiispostUaH — "Wholes can be preserved while their 
parts chanBc” (p 187) (A case of conservation ) 

Law of Coiifigm atiOM — "A system of energy responds as a 
wliole to a multitude of aimiilinneoiis distnrbanccs^ and to each 
disturbance in its relation to oilicis" (p 188) 

Law of Recipiocai CArtwyc— "With niaximiim likeness of 
stnictinc within the whole theie goes mixiiniiin unlikeness and 
independence of activity of the parts" (p 233) As parts be- 
come difleicntinted and spccialircd, making for mOMimim tin- 
likeness of stiuclnre wiihm the whole, iiici eased intcrdcpcjul* 
once of the paits results 

Law of Pci /w.rtwcHcr— No special dehniiion is given of this 
principle, apparently it is assumed to be self-explanntory. By 
inference it seems to state snnplv that, other things being eijxinl, 
an event (response) will tend to be repeated under similar 
conditions (p 217) 

Law Peilatiiing to ‘‘Whatever object or siiiiatitm at 

the time relieves the most tension, or best balances the ten- 
sions, (it) IS the goal which directs the organism’s activities’' 
(P 217) 

Law of New Insight (a law of pcrceplion or observation) — 
"Within the limits of an organism's mental development, a 
sudden change in the situation demands new insight and com- 
mands its behavior above all else nt the time" (p 281) 

Law of Obseivaltoji Range (a law of perception or observa- 
tion) — "The degree to which an experience is di (fcrcntintcd 
into discriminations of a refined character is propurtinnal to 
the size of the held which the observation covers” (p 28+) 
Law of Field Getusis (a law of perception or observation) — 
Objects nre perceived ns evolving wholes so that later percep- 
tion yields moic details and properties, each part being differ- 
entiated in relation to the whole (p 298) 

Law of Qnaiila (a law of peiception or observation) — “The 
responding system (organism), in terms of its behavior towaid 
the impinging system (stimuli), structures it, or divides it up, 
into (jiianta, which are the sums or increments to which it is 
responding" (p 320) (This is something of an aduptation 
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from |ihyaiL«i which seems convtmcnt It explains that in ob- 
servation "wholes” ma> be obscured, oi ma) not be immediately 
discerned, while qnniita, oi paits, of a situation may be per- 
ceived due to (he disciepancies in the dcgiccs of dilTcrentiation 
between the two systems (organisms and stimuli) impinging 
on one another ) 

The “Organismic Laws” stated out of their context may Rtve llic 
casual reader some difficulty as to thcti uiidcistaiidiiig and applica- 
tions, It Is pcitment to indicate the maimer in which the authoi has, 
in The Sticuce of Psyiholofjy, sumniaiized certain ps^’choloftical 
piocesses in teiins of the laws set foith 

Lcainiiig IS described as “a giowth and discovciy pioccss, expiess- 
ing Itself on the one Imnd in insifflil’ into new situations, and on 
the otlici hand in the making of new musculai coordinations.” 
(p. 270) Nine laws aie applied m dcscnbmg and summaiizing the 
le.uning pioccss 

(1) LcAiiiing invoKes umlcisanduig of the new pioblem 
as a whole liint/lit is the JirU [>iol>erly of the lespoase {La<w 
of Fiilcl Piopt/ It’S ) 

(2) "The Icnniei ncquiies control ot his responses, in the 
learning process, iiodci the law of Detenumed AcUvily“ (p 
271) 

(3) IDccniU have meaning and purpose derived from then 
position In the whole (Law of Derived Piopeities)t unless 
this meaning is discos'cred leaiiiing will not take place 

(4) "Goals aie essential for lemning, and that course 
toward the goal will be pursued which lequires the least ex- 
penditure of energy pei unit of tunc” (p 272) {Law of Least 
Iclioii, also, Law Petlaining to Goal) 

(5) Motivational lesponses of the oiganisin (mcicnsing the 
amount of energy availnblc foi woik), and the lesistance of 
habits to change aie examples of the Law of Ma\ii/iuni If'oik 

(<j) In efliricnt leninmg, each detail is learned in its icln- 
tion to othci details {Law of Coiifigui alioii) 

(7) "fhe learning process begins in a gcneial and vague 

’Insight — "a grasp oi iindcistanding of a new situation without (pievious) 
experience in that situation” (p 191) Tliiee cuteiia of insight aic listed 
(1) iiioiiifiabihly of beliavioi, resulting in coricct responses to new situa- 
tions the fiist time, (2) Irausposability of the general PfoPcttics of the 
ii’Speitse from one problem to another, (3) confgnialional chaiailei of 
response, le, a lesponse which is made to a total pattern of stimuli 
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Riasp of a prnblem siliiation as i Avholt" — spcci.ili7alioii fol- 
lows as parts become <hffeientiatcd from the whole (p 273) 

(/,«« of liiditiiduntioM ) 

(8) llu uiipiedictnhihty of early responses and later pre- 
dictability IS an example of rinptocal chauge as structural 
homogeneity uf the whole gives way to licteiogcneity of be- 
havior {laiL of Reciptocai Chnnoe) 

(9) The nearer the goal of learning is approaclicd, the 
moie energy is asailahlc for exertion in icaihing iir attaining 
the goal {Laio of Increami/ Lnergy ) 

"Pcrsoiialitv,” accoidniK to Whcclci, “is the total hc- 

li.ivior-pactein of the indivulual. It is tlic Avhole pcison, as seen 
behaving from a ps\'cliological ixiint of view in all kinds of situations’' 
(p. 69) Oiganibiinc Jaws apply to the topic of pcisonalitv as follows : 

(1) Peisoaalitv “is a fe\il piofeily of the total, orgam/cd 
beliavioi pattern and is ovcr-sinnmatisc in thniactei’’ (p 91) 

(irtsv of Field Piopcities ) 

(2) "The peisoaahty is an energy system 0/) diiccts 
Its specific responses and adjiiHtniciits niuler the Lmv of Oclei- 
timii'ii rlctmtf* (p 92) 

(3) “The personality of the individual dillLreiiiiatcs fuiin, 

and within, a vaiiety of overlapping social wholes of 

Ijidividueilion" (p 92) 

(4) “Personality is the lesult of a growth process in which 
experiences, habits leauion tendencies dose into a niutaiy, 
single, and complex pattern” (p 92) (Lnvj of Clostin ) 

(5) Pcrsonalitits in action in various sittintions follow the 
Laiu of Least AeUou 

(ti) Fcrsonality develops as the urganisin and environment 
interact {Laiv of Aitioii and Rcaitioii) 

Not only do oigaiiisnuc latvs apply to tlic Icaining hehavioi of 
the oigariisin and to pcisorality, but they iinav be emplovcd in an 
explanation of the ncivous system in its relation to bchaviot ab well 
Foi example it is inaiiitaincd (pp 412-416) 

(1) The dcvclopmtnt and functioning of die nervous system 
(and the ciiliic neiiro-niuscnlar system) is m accord with T/ie 
Law of Field Piopeilies (Coghill, Lashlcy) 

(2) Fhysiolflgical gradients condition the position, diiection, 
and extent of grosvili in different parts of the nervous system 
and the organism {Lan, of Dtlemniied Activity) 
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(3) Functions of parts of the nervous s>stcm are deiived 
fiom the position of the parts in the whole (La-u of Denved 
Propeihes), 

(4) Development of the cmlnyo and of the neivoiis system, 
and development of functions in the coitex, follow the Latw of 
Individuation 

(5) The Law of Least Action supplements the Law of Indi- 
viduation in explaining how specialivation of function m the 
cortex takes place 

(6) All or none activitv of the nerve impulse is an example 
of the Law of Mbmiiium )yoih 

Similarly, perception mAkes use of the Law of Field Pjopcuies, 
tile Law of Deihed Viopoim, the Law of Deleiwuicd Jciivtiv, 
the Law of Luhmdmtton, the Law of Field Genesis, the Law of 
Least Action, the Lmv of Maumuni JFotk, and tlie Law of Con- 
figuiation 

The foregoing illustiations piovidc a icprescntativc sampling of the 
mannci in wlucli vaiious psvciiological topics aie svstcmaticnlly pie- 
sented and desciibcd. Tlieic would appeal to be little value in 
attempting to point out the shoitconiiiig!. of the system set foith. 
Doth sides of the questions laiscd arc well known to pioponents anti 
opponents alike. A sympathetic leaclci wiU find much in which to 
lejoicc as he icvicws this highly organized discussion of psychologi. 
One who is less friendly to Gestalt thcoiv will find loopholes and 
weak points It remains, howevei, to be said that the treatment has 
been yeiy painstakingly developed and the basic point of view has 
been kept in mind at most times. The covciage of matcii.il is lepie* 
sentative and is generally satisfactory. 

Approximately four-fifths as much space is given to textual m.xtei i.d 
in the 1940 edition as in that of 1929 of the Science of Pixchology 
The propoitionatc balance between the majoi topics iii tiic two edi- 

' TABLE t 

Pages of matciinl in percent 
1929 1940 


Observational behavior 

22 0 

21 1 

Learning behavior 

lfi7 

16 3 

Intelligent behaMoi 

13 3 

13 7 

Emotional behavior 

IS 6 

13 2 

Nervous system lu relation to behavtot 

11 2 

13 2 
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tions IS abuvit the same This may be seen rcadilv ftom the compari- 
sons in Teiblc 1 

These topics make up 11 of the 14 chapteis of the 1940 edition 
Nmcty-foui pages, oi appioximately 22 per cent of the text, aie given 
to thiee additional chapters dealing with mtiodiictoiv mateiuils, 
social behavioi, and peison.ilitv 

The style emplovcd by the authoi is, foi the most patt, icnd.ible 
and convincing The tvpologv is satisfactoiy except that theie inav 
have been too extravagant a use of italics A list of refciences and 
questions foj discussion, included .it the end of each chapter, pi ovule 
useful study aids In gcncial, it is the icvicwcr’s belief that the vol- 
ume maiks an advance m the development of "Wheclct’s viewpoint 
ns oiiginnllv set faith in the 1929 edition of The Sucnie nf Tsyihol- 
0!7j' Tile accumulation of psvcliological data will, after all, put to 
test the piinciplcs and Ians laid down hv am systemati'/ei It is 
through such pioposalsand then acceptance oi disuid aftei attempted 
clniificatioii that piogicss In am field is made 

CoofiPHilive Test Seivuc 
15 Jmsieiddui Avenue 
'New ’Yen h City 
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STRANGERS AND FRIENDS AS COMPETITORS AND 
CO-OPERATORS*‘ 

Institute of Child If'eifnre, Umveijily of Minnesota 


Alice Jane Phili* 


A Introduction 

III an attempt to integiate the voluminous litcuturc in the social 
sciences on competition and coopciation May and Doob (4) pose 
four summarizing questions («) Why do individuals compete or 
coopeiate? (b) For what things do they compete o: coopeiate? 
(c) Witli what pcisons do they cooperate at all, or compete lathcr 
than cooperate, or cooperate rather than compete? (d) In what man- 
nci do they compete or coopeiate? 

Oui purpose was to compaie kindcrgaitcn childicn paiied with 
strangers and with friends at competitive and cooperative tasks. 
This is one aspect of the third question asked by May and Doob (4). 

Very few attempts have been made to study with wlint persons 
others will compete or cooperate. However, those previous inves- 
tigations winch have been made suggest that an optimum "degree of 
likeness” exists between competitors or cooperators For example 
Biililcr (5) found that babies .igcd 4*22 months do not compete 
with c.icli othei foi a toy if the dtfterence in their age exceeds two 
and one-half months. According to Von Bracken (6) fiaternal 
twins were less apt to compete than identical rtvins on tasks m 
which each knew the others skill (The skills of fiateinal twins, 
of couisc, weic less alike than those of identical twins ) Marie 
Bos (1) studied the collaboration” (cooperation icquiiing an ex- 
change of ideas) of p.iiis of childicii aged 6-9 and 11-13 on picture 
matcliiiig tasks She concluded that the intimacy of tlic children 
as friends oi playmates did not affect the quality of their work 
althougli a "too lively peisonal interest of the clnldicn in each other 
was a stumbling block in the way of fiuitful work being done 
together ” 

There seem to be three interweaving factors, then, determining 


^Indorsed foi publication by Florence L 
the Editorial Office on August 16, 1939 


Goodenoiigli, and received in 
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widi whom people will as a rule compete or cooperate: (<z) The 
likenesses of the mdwiduals, C*) their knowledge of each others 
skills, and (c) the general conditions under which competition and 
cooperation occur. 

May and Doob (4), m fact, suggest two "levels” on which all 
competitive and cooperative behavioi can be studied The “social” 
or “objective” plane may be used when groups of individuals arc 
being investigated. The elements, then, arc the “rules, goals, persons 
and performances.” When a few individuals arc being studied 
“relatively thoioughly” their competitive and cooperative behavior 
may be described in terms of tbeir "discrepancies (between aspiration 
and achievement), knowledge, attitudes, and skills” The “levels” 
depend upon each other and upon the time (genetic) clement This 
study, then, takes place on their "objective level” and vaiics the 
“peison” element. 

B. Subjects 

In this investigation 18 kindergarten children and six children of 
the same age strange to the kindergarten gioup scivcd as subjects 
(Table 1). These 24 children were a very select socio-economic 
sample. 

TABLE I 

AcBS and fQ'i OF SoOJBCTS 



No 

boys 

No 

girfs 

Median 

ro* 

R.inge 
of IQ 

Median 

age** 

Range 
nf age 

Kindergarten 

8 

10 

124 

100 to 156 

5-1 

4-6 to 6- 0 

"Str Augers" 


mSM 


87 to 135 

5-1 

4-5 to 5-11 

Total 


El 


87 to 156 


4-5 to 6- 0 


•New Revision of the Sinnford-Binet administered m 1537-1938. 
••Ago computed from April 1 , 1938, center of testing period. 


C. Procedure 

The children were paired on five task-situations all of which 
involved chopping marbles into boxes through small holes Two 
tasks were “competitive” (work done on individual boxes to win a 
paper cut-out), two were “cooperative” (work done on a single 
enlarged duplicate of the “competitive" tasks to win cut-outs for 
both members of the pair if the gioup output was sufficient). One 
of each type was a steady box on a table (simple), and one of each 
a box dangling on strings from a scale (moie mtiicate) One othei 
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task required tlie help of the partner for individual pciformancc 
(box on a balance pulled down to the child’s level by a string). 

Subjects were £rst tested alone twice, without rewards Each 
child was then tested once with a “strangei,” and once with a “pre- 
ferred" kindeig-nten child (a child he picked out of the kinder- 
garten gioup CO play games with him). The majority of the subjects, 
tlierefoie, also served once as a “chosen” child (Table 2). 


TABLE 2 

DlSTHraUTlON OF PunrERENCHS 


No of 

Icindergai ten 
cluldicn 

Not chosen 

3 

Chosen once 

12 

Chosen twice 

2 

Chusen three times 

1 

Total 

18 


Ort the avemge, then, each kindeigartcn child participated three 
times in the mam part of the experiment, once with a “stranger,” 
once with a child he chose, and once as a chosen child To equate 
practice effect of tiic two gioups, “strangers” also participated oa 
the average of three times each Furthermoic, each time an unlike 
sex pairing appealed in the “prefciencc” gioiiping one was arranged 
as well among the “stranger” pairings 
An attempt was made to equate the iiiimbei of initial testings 
for the “strangci” and "prefciencc” pairings This was only appiox- 
imated, however (Tabic 3) 

TABLE J 


Triai Order 

FnpQurNCY for 

Each Type oi 

Pairing 

Trial order 

"Strangci" 

"Preference” 

"Chosen” 

1 

7 

6 

S 

2 

10 

5 

J 

3 

1 

6 

1 

■V 



% 

5 


I 


Average tn.il order 

167 

2 17 

244 


At the end of a test pciiod each member of the pan was asked 
which task (the “competitive” or the “coopei.itive”) he would like to 
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repeat. Each child’s general mode of response during all the tasks 
was recorded As the marbles given to each child had been of the 
same color marble throughout the entire test period, the number of 
marbles he diopped on the floor could be counted. 

D. Results 

1 CamPmnon of Mean Scotes and T’aimbility of “Strangei" and 
"'Piefereitce” Pairings 

From Table 4 it is evident that the mean scores and variability of 


TABLE 4 

Criticai Ratios oetwcen Wean Pi rformances with RirrERENT Conditions 

OF Pairincs 


Task 

Means 

of means Sigmas 

of sigmas 

r’a 

A'l/wiicr af marbles put ut box during 30 seronds 



Simple 

^eouipetttivt" 



"Stranger" pairings 

2U3 

4.10 





24 

1 3S 

3S±14 

"Preference" pairings 

21 SO 

526 




Simple 

“cooperauv^' 



“Suanger" painrgi 

UOO 

3 25 





69 

71 

1G±.15 

“Preference" pairings 

18 78 

3 77 




Tune tn ietonds So put 15 marbles tn box 
More iw^ncrtte "cotnfeluiv^' 

“Stranger'' painngs 40 72 7 72 

.12 .06 SS±.ll 

“Pieference” pairings 40 54 7 52 


"Strangci" paiiings 

More lulncate "looperativc" 



48 00 

1080 




i6 


.03 

14±1S 

“Preference" painngs 

4928 

10 72 


“Su-mgeT" pairings 

"Helpfulstess” 




3S 06 

7.40 




2 $2 


2 50 

41± 13 

“Preference’’ pairings 

4216 

12.10 


the two types of paiiings for the kindcigatten diildren differ verj' 
little on any task except "helpful” cooperativencss (Figure 1 ). 
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diopXa 

"CQ»p«tltlv»" 

tatk 



S1 d> 1 s 

CooparktlTo" 

Taalc 



• .1 ’ 
"nlr* s 


□ : 

"Ppafspenaa" 

Falplnsi 



FIGURE 1 

Comparison or Mean Plriormanci or “Stranger” and “Preference’' 

Pairings 


2 Coiielaltons Between Patlneis’ Scoies 

Peaisonian ; s between piiitntis’ scoics on each task were computed 
for the "strangci” panings and the "picfcrencc” paiimgs (Table 5) 
The corielations were all low foi the 'Strangci” p.iiiing^?, but on 
both of the moie intncate tasks (scales) tlic scores of the “preference'' 
partners correlated 73± 08 and 74rh 07 

3. Coiielntions of Best "Alone" Scotes with the "Stranger" and 
"Piefejcnce" Siotes 

When scoies on the tasks duiing the “stranger” and “prefeiencc” 
panings were coiiclatcd with the best “alone” scores on eacli task, 
on the “competitive” tasks “stiangcr” scores coriclatcd moie higlily 
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TABLE 5 

Correlations bbtvvpbn Partmbrs' Scores* 


Tasks 

"Stranger’* ‘ 

pniiings 

‘Preference 

paiimga 

All 

partners* 

Simple "competitive” 

Simple "cooperative’' 

More intricate ‘‘competitive*’ 
Wore irtncaie "cooperative" 
"Helpfulnesa” 

29±15 
— 10± 16 

30±I3 

29S:15 

--41±13 

0S± 16 

22± 16 

73*. 08 
74*07 

20* 15 

03* 11 
18± 11 
.26± 11 
55* 08 
—.03*11 

tifYiBinrT ^/^n/lf^nmirrh^a 4 f 

.rraula r - 

_ /it® for ohtaininff fhn f<r»r. 


N 

/ 



reliition bct-wcen intcrchftngeable variables, was computed from 2N 
measurements, 

TABLE 6 

Cqrrklatwns of Best "Alome” Scores wifh the "Stranser" and with 
"PR crBRCNCB’' Scores on Each Task (A^ =* Ig) 


Task 

"Sifanger” 

"Preference' 

Simple "comperitlve" 

86*04 

.60* 10 

Simple "coopeifltive” 

54*11 

54*11 

More intricate ‘‘competitive’’ 

.78* 06 

68*03 

More intricate "cooperative" 

43* 13 

SO* 12 

"Helpfulness" 

38*.14 

60* 10 


■with the "alone" scores tlian djcl the ‘'piefcrcncc" scoies (Table 6). 

4. MaihUi Diopped Dating the Expentnenfal Peued 

Compfiring the two types of pairings again, many more marbles 
■were dropped daring the "preference" gioupings than during the 
"stranger" ones (Table 7) 

5. General Response 

There was a very noticeable difteiencc between the tyjres of 
response noted by the experimenter during the "picference" and 
"strangei" pairings (Figure 2). "Stiangci" pairs were on the 
whole quiet and "piefcrence" pairs, noisy and talkative 

6. Choice Question 

When the childien were asked if they would rather play with 
the "big" scales ("cooperative’*) > or the "little" scales ("competi- 
tive’’) again, "strangei" pairings cliose the "competitive" task moie 
frea^Jently and "preference" pairings the "cooperative" task more 
often (Figure 3) 
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atrang«r Klsdargaptait "fpofaronoa "Choisn" 
Chlldpan *3tran8«r* Palrlns# Pairing* 
Pairing* 



Nolly 

TalVatlve 

BihsTlor 


FIGURE 2 
GbNERAL RbSPONSB 


20 

Nueber 

of i8 
Reiponaai 



"CoBpitltlva" "cooparatlva* ‘CoapattblTe* *C*»peratlTs" 
"atrangip" 'Frafirano*” 

Pairing* Pairing* 

FIGURE 3 
Choice Question 


TABLE 7 

Mardics Dropped During Etpffimbntai Period 


Pairing 

Mean No 
marbles 

Sigma 

r 

Diff in 
means 


“Piefcrence" 

"Stranger” 

12 99 

4 56 

15 84 

4 34 

22±1S 

8 43 

2 n 


E Discussion 

These results seem to indicate that while no differences exist 
in mean performance or range of performance between pairings of 
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“stiangei” and "picfctred” kindeigaiteii childicn fithei at ‘'competi- 
tive” 01 "cociperative” nevcitlvcless the qu>\Uty of the icbponse 

during the two types of paiiings is vciy diftetent Children aie 
moic quiet when comjxiting oi coopeiatmg with sti.ingcis, tliey 
diop fewet maibles on the floor, they choose more trequently to 
repeat the "competitive’' taik, their scoics arc less influenced bv 
the pcrfoimance of then paibieis, and they pctfoim moic as they 
do wlien they aie vvotking alone Wlut can we infer fioin these 
results about a chdtl'<i attitudes toward childica like himself but 
stiange to him as competitors and coopeiators’ 

Fust, what might be the natiue ot the sttangci-stiaiigci and 
picfercncc'chosen relationships? (Table 8) 


TABLE 8 

Nriuai- or Two Typrs or Pairings 




“Piefcieiice” 

“Sti anger” 

I 

Knowledge of pniticiilai skills 

1) 

0 

2 

Knowledge of gmcial skills 

+ 

n 

3 

Likeness— ago backgionnd, IQ 

+ 

4- 

+ 

Friendliness 

+ 

0 


Second, what possible explanations exist foi the siinilaut\’ in 
mean pcifoimaiice of the two types of palnngs’ 

1, Perliaps the chihUen did not conipielicnd the "competitive" 
oi "coopciativc" situations, that is, perhaps in both cases the sub- 
jects weie merely oiicnted to the task of putting niaiblcs in boxes 
lather than tosvaid the goal of winning a cut-out Giecnbeig (3) 
has sliowir, however, that before the age of six, 90 pci cent of 
cliildrcn show competitive behavior Tins /list explanation tlicn, 
seems unlikely. 

2 On the other hand, a "pin siological limit” of peifoimancc at 
the-se simple tasks may have been readied so that urcicased motiva- 
tion, had it existed, could not have been mcasuied by mean scoie. 
This, too, IS unlikely, since we find that picfcired pnitncis liave 
influenced each others' scores oir several tasks, somothing that would 
have been impossible had such a limit been reached 
3. Tlie SCOICS weic measurements of speed and accuiacy com- 
bined Perhaps diffeieircc-> would havi cmeigctl had cithci speed 
01 accuiacv alone been used as the cntciion, oi if we had used 
persistence-tune as VVolf (7) did The excitement so noticeable 
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111 the "piefcicnce" pan mgs suggests that speed of woik inci eased, 
but accui.icv deciensed in companson with the "stiangci” gioupings. 

The thud question posed by our icsults concerns the n.ituie of 
a fivc-veai-old child’s lesponse to a stranger Thcic seem to he thice 
possible types of attitudes, the negative (fcaiful m hostile), the 
neiitial, and the positive (immediate fiicndsliip) We had no 
evidence of the eMstence of a “negative" attitude— peihaps this is 
icserved foi individuals veiv iinlike each othei in age (si/c) or 
backgioiiiul (social status or race) While tlieie vveie scvcial in- 
stances of immediate friendliness among the “stiangci" paiimgs, 
the niajoiitv ot pans seemed to have a ncutial attitude towaid each 
othei The stinngcis ticatcd one anothci much as if the otlici pcuon 
didn t exist somewhat .is a child would ticat .mv in.iiiimatc object, 
behaving ,is if he wcie alone Docs tins mean that five-vcai-old 
chiUhcn do not yet piojcct sociability to an unknown individual cren 
though that petson is like themselves^ 

Foi a complete answci to the question wc posed at the beginning 
of this study we need altcinatclv to v.iiy Rfav and Doob’s (4) 
^einents on each “level" and v.uv uiii foiu jimnts mentioned in 
Table 8 ^Pcih.ips then we would be in a |>oMtion to picdict .v given 
individual!) social’ icsponsc when faced with a competitive oi 
coopei.uivo Mtiiation involving ccit.iin c.ttcgoiics of people 


F. Conclusion 

When kuulcigaiteii cluldien aic paiicd at matblc'diopping tasks 
with sti.angeis .ind fiicnds as competitois and cooper.itois, tire type 
of palling does not influence tlic mean efficiency or the vai i.ihilitv 
of pcifoun.ince at these t.isics, but docs uflect tiie qualit\’ of the 
icsponsc, sti.ingci pans being quiet, piefeiencc pauings nois\ and 
excited 
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THE DRAWING ABILITY OF MENTALLY RETARDED 

CHILDREN* 

Dcpaitiiiciil of Psyrkoloffy, Amencan Itiletiiaitonal CoUcje 


Dorothy Tildcn Spolri.' 


A. Introduction 

This investigfition of the diawing .ihility of jetardcd children was 
caiiiecl on for thice years in a special class of a city scliool system 
Nine children wcic available all tiuce years, the rest were available 
foi only one of the years with the exception of four chilclieii who 
were available duiing the fiist and second ycais but not the third. 
During the whole peiiod theie were 30 different childien in the 
group 

The range of IQ was from 42 to 98, the langc of chronological 
age from seven to fourteen, of mental age from 3*1 to 9-6 Nine 
weie definitely feeble-minded, having an intelligence quotient of 70 
or less; 14 wcic borderline with an intelligence quotient between 
71 and 80; three were dull or dull normal, and for fom the IQ 
was not available 

There were a total of 418 drawings fiom the retarded children, 
the type of drawing to be hereinafter described m the various sec- 
tions of the stuclv There were also obtained 56 drawings from nor- 
mal children who were matched by mental age with six of the re- 
tarded children, The drawings were secured during the school years 
of 1936-1937, 1937-1938, and 1938-1939 

Tlie purpose of the investigation was to study the developmental 
tendencies in the drawings of retaided children, to compare their 
pcifoimancc with that of normal children of like mental age, and to 
determine if there are specific items which distinguish the woik of 
the retarded child 

The liteiature on this subject shows a certain amount of over- 
lapping among the characteiistics rcpoited as distinguishing the 

*RecciveJ in the Editorial Office on August 17, 1939, 

The author wislies to thank Misi Lama Barker of Mis'! Barker's School, 
Springfield, Massachusetts, for furnishing the normal children for this study, 
and also the school depaitmenl of the Springfield Public Schools in particular 
Mr, Frank Doane, and Miss Minnie Esterbrooks 
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dfRWings of subiwiiD.il and abnoimal cliildien As can be seen in 
Table 1 five items aie repoitcd as cluractciistjcs of both sub- aticl 
abnormality 

Having collected the items that aie thought to cliaracteime the 
drawings of rctaidcd children, the diawings in this study weie 
analyzed to see to what extent these items wcie prevalent in them 
The diawings analyzed wcie those sccuicd in situations where the 
childien wcie illustiatlng stones, diawing fiom fiee choice, or 
diawing a definite subject (“what you did ycstciday,” oi "the picnic 
last week," etc ) Foui of the itonis will be discussed separately, 
the othei eight appear in Table 2 with the pci cent of diawings 
siiowing that item. 

TABLE 2 

Peh Con or Drawings Showing Itcms Indicativi or SuBNORsiMirv 


Item 

Feeble 
minded (75 
drawings) 

Bordcrhiic 
under (cn vears 
of age (8$ 
draumtts) 

Borciei* 
line o\cr 
leii years 
of age f65 
drawings) 

Normal (31 
drawinas) 

Absence of 
luimniis 

l+79b 

5% 

12% 

45% 

Arms shoit !n 
pioportion 

liVh 

38% 

25% 

6 4% 

Aiitomntism 


14% 

8% 

3% 

Cliche in whole or 
part of diawing 

2 S, 29 i. 

16% 

li% 

none 

Flight flf ideas 

6% 

4% 

3% 

none 

Gcometi ic forms 
(without 
meaning] 

18% 

11% 

nntic 

none 

Incoherence 

28% 

12% 

8% 

22% 

Nrcticuloiis 
worh mansliin 

33 3% 

37% 

65% 

9% 


From tile percentages shown m Table 2 one would tend to con- 
clude that piobably the items "absence of humans” and "incohci- 
ence” are indicative of immatuiitv lathci than subnoimalitv, since 
they aie found in equal or larger dcgiee among the normal chiUhcn 
"Flight of ideas” is found in so small a percentage of diawmgs that 
It cannot he said to be substantiated as a chaiactenstic item, ret its 
highei pciccntage among the feebleminded than the boideiline tends 
to uphold Its inclusion as an Ucm charactcw’/ing subnorraalitv 
"Geometiic foims” was found in the fccblcmuulcd and one of the 
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borderline groups, this item however was found m a small percentage 
of cases, and possibly results from the inclusion of abnoinnal chil- 
dren in the gioup. (The writer is studying in another connection 
the drawings of an abnormal child, winch, among othci items, show 
the piesence of “geometric forms" to a very marked degree,) The 
other items: “arms short m proportion," “automatism," “cliches," 
and “meticulous woikmanship" wcie found m this study to be char- 
acteristic cf the woik of this particulai group of retaided children 

Four other items lemain to be discussed which were not included 
in Table 2 although they are listed in Table 1 as indicative of sub- 
normality. “Woik comparable to that of voungei normal children” 
was found to be true, although the age of the younger children is 
not consistent This is discussed lu moie detail later in the paper, 
Second, “evolution to various stages slow" as icported by Rouma 
seems to be true since none of the children had progressed to any 
but the lowest stages of peispectivc, motion, etc Thiid, “regression 
to inferior stages" did not show iii the work of these cluldicn, 
tables furthci on m the paper show a slight but steady progress, 
Lastly the item “primitive and mature elements combined," was 
not found in any of tlie drawings, although it is pi csent to a marked 
degree in the drawings of the abnormal child mentioned above 

It seems to the writei that this is a field m which much further 
work should be done, establishing fuitlier cliaracteristics for the 
drawings of the subnormal and confirming those characteristics 
which have been noted. 

B. Quantitative Study of the Drawings 

The drawings of those children who wcie available for all thiec 
years of the study weic scored, with the exception of the drawings 
which weic copies of pictures and the Goodenough test, using the 
McCarty (6) scales for scoimg houses and composition, and the 
Goodenough test (3) items for scoring the human figures The 
Goodenough test is not wholly applicable since the situation is not 
cognate, but it offeis a moie exact measuic than the McCartv scale 
for human figures This combination of three scores foi cadi di aw- 
ing seemed more accurate than the use of the Thorndike scale The 
scores were then averaged and are presented in Tables 3, 4, and 5. 
Table 3 includes all the children available the fiist yeai ; Table 4 
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TABLE 3 


Average Scores First Year of Study 



Average Average 

bcoiL on 

SLurc on 

bcore on 


CA 


MA 


houses 

com|iosition 

men 

Group /I . 

{2+ drawings) 
Group U 

fi-S 


4-11 


9 0 (4) 

8 1 (5) 

5-5 

(38 diawmgs) 
Group C 

8-S 


6-4 


11 8 (6) 

10+ (6) 

6-0 

(30 drawings) 
Group D 

12-9 


9-2 


15 7 (9) 

165 (9) 

7-6 

(18 dinwings) 

7-S 


6-8 


13 7 (8) 

no (6) 

6-2 




TABLE 4 



Average Scores for Those RBMAmtNo Second 

Yiar Of Studv 


Average Avciage Score on 

Scois on 

Sioie on 


Year 

CA 


MA 

houses 

composition men 

Group A • 

I 

S-5 


4-11 

9 0 (4) 

H (5) 

5-5 

(10 drawings) 

II 

8-11 

5-2 

112 (5) 

84 (5) 

5-9 

Gioiip li 

I 

8-S 


6-4 

118 (6) 

104 (6) 

6-0 

(19 drawings) 

II 

8-11 

6-8 

16 5 (9) 

n 4 (6) 

6-3 

Group C 


11-7 


8-10 

17.8 (9) 

15 9 (9) 

6-10 

(8 drawings) 

II 

12-1 


9-3 

1S6 (9) 

n 8 (7) 

7-6 

Group D' 

I 

7-9 


mm 

14 9 (9) 

11 6 (6) 

6-1 

(7 diawmgs) 

II 

8-3 


m 

14 2 (9) 

97 (6) 

6 -n 




TABLE 

5 



Average Scores for Those Availaoie Ail Thrpb Years of Study 


Average Average Score on 

Score on 

Score on 


Year 

CA 


MA 

houses 

composition men 

Group A 

I 

7-11 


4-10 

108 (5) 

89 (6) 

5-8 

(13 diawmgs) 

II 

8-5 


5-1 

12 5 (6) 

87 (6) 

6-2 

III 

9-8 


5-10 

14 5 (9) 

11 8 (7) 

7-0 

Group B , 

I 

8-2 


6-1 

12 8 (6) 

10 0 (6) 

6-0 

(24 diawmgs) 

II 

8-8 


6-5 

16 3 (9) 

11 9 (7) 

6-2 

III 

9-11 


7-4 

16 1 (9) 

12 7 (8) 

6-11 

Group C 








none remain 






9 1 (6) 


Group D 

I 

7-6 


6-8 

16 (9) 

6-4 

(6 drawings) 

II 

8-0 


7-1 

13.9 (9) 

9 5 (6) 

6-3 

III 

9-3 


8-3 

15.1 (9) 

13 1 (9) 

7-6 


the childien available both the first and second rear, and Tabic 5 
the children available all three years 

For purposes of comparison the children weie divided into four 
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gioups Gioiip Jj feeble-minded with IQ 70 di less; Group B, 
boiderlme with IQ of 71-80 and chionological age unclct JO, Gioup 
C, bordeiline with clironologieal age ovei 10, and Gioup D the few 
dull 01 dull-noirtifil who were m the class Undci the avciage scores 
on hlouses and on Composition the niimbci in paicnthcsis is the age 
level as neail}' as it can be deceimined fiom the medians given by 
McCarty (3) 

The trends shown in Tables 3, 4-, and 5 seem quite definite 
and surprisingly consistent. Foi the fceblc-minclecl and boidcilinc- 
under-lO groups (/i and /?) there me consistent advances with 
each year ot the study with the exception of one or two slight ic- 
gressions in scoie on houses oi composition but giving tlie same year 
scotc The feeble-minded gioup scoic clcfimtclv m advance of then 
mental age, the bordeiline group (under 10) at about their mental 
age; tlicse results hold foi all thicc types of scoic on each drawing. 

The bordeiline group (over 10) (6') shows a diffeiciit ticnd 
howcvei, first standing still and then regressing slightly in ability 
as they advance in chronological age Gioup D (dull and dull 
normal) did about tlie same tj^pe of work as the boideiline undci 
10, whom they suipass but little in mental ability 
Since only seven children suivivcd for all three years of the 
study It seemed wise to average the scores foi all tlie children avail- 
able in any year (including those considered above as well ns those 
available foi only one or two years of the study) This was done 
so as to see if the general trend would be similai The pictuies were 
scored in the same maiuici, and the children grouped in the same 
way The results appear in Table 6. 

TABLE 6 

All Retarded with Averages for Each Year 


Aveiage Average Score on Score on Score on 
Year C/I MA houses composition men 


Pccblc- 

I 

8-5 

+-U 


(4) 

1 1 

(S) 

S-S 

irnndcd 

II 

8-11 

5-2 

112 

(6) 

84 

(S) 

5-9 


III 

8-8 

5-a 

133 

(7) 

99 

(5) 

6-3 

Border] ine 

I 

8-5 

(•-4 

118 

(6) 

■EKI 

(6) 

6-0 

(uudei age ten) 

n 

8-H 

6-8 

16 5 

19) 

U 0 

(«) 

6-3 


HI 

8-+ 

6-5 

14 2 

(9) 

10 9 

(6) 

6-7 

Borderline 

I 

12-9 

9-2 

157 

(9) 

16 5 

(9) 

7-6 

(over age ten) 

II 

12-0 

9-0 

167 

(91 

12 8 

(7) 

7-6 


III 

10-fi 

7-6 


(9) 

142 

(9) 

6-9 
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The trends as can be seen aic veiy siinilai as those m tile study 
of the children available all three years The feebleminded soinc- 
wiiat above then mental a^ level, the borderline (under 10) close 
to their mental age level, the borderline (over 10) below their 
level. It IS interesting to note too chat more than a function of 
clironological age is at work here, for in Years I and II the feeble- 
minded and bordeiline (under 10) groups chanced to have exactly 
the same clironological age, while then pcifoiniance is quite differ- 
ent. 

One otliei treatment of the material seemed valuable, a study of 
the aveiagc score made at each mental age level for each year. Al- 
thougli the giQup divided in tins fashion gives only a few at c.ich 
mental age, the coirsistencv of development is of particular interest 
for that very reason. The curve of development would undoubtedly 
Imve been smoothci with a nioic adequate sampling 
The results as tabulated in Table 7 show a quite definite piogrcss 

TABLE 7 


AVERAGES or Art, UrTAROED Children at Each Mcntat Agc Level SiuniEo 


My} 

Year of 
study 

Score on 
house 

Score on 
composition 

Score uti 
men 

3-6 

II[ 

107 (5) 

8 3 (4) 

4-9 

4-fi 

I 

8 3 (4) 

6 8 (4) 

5-0 

4-9 

n 

7 9 (4) 

6 1 (4) 

5-1 

4-10 

III 

12 9 (6) 

104 (6) 

5-5 

5-3 

I 

109 (5) 

82 (i) 

5-4 

S-6 

It 

13 9 (7) 

8 7 (5) 

S-S 

5-5 

III 

13 0 (7) 

11 3 (6) 

6-3 

6-3 

I 

13 2 (7) 

11 0 (6) 

6-7 

6-8 

11 

16 i (9) 

135 (9) 

6-8 

6-4 

HI 

15 0 (9) 

104 (6) 

7-0 

7-4 

I 

15 2 (9) 

127 (8) 

7-1 

7-8* 

II 

none 

13 0 (9) 

6-6 

7-7» 

III 

15.9 (9) 

134 (9) 

7-1 

8-3*» 

I 

16 9 (9) 

14 5 (9) 

7-2 


II 

11 2 (6) 

13 (9) 

7-6 

8-0** 

III 

18 2 (9) 

87 (6) 

8-1 

9-6** 

I 

16 4 (9) 

17C (9) 

7-6 

9-10** 

II 

none 

II (6) 

7-6 


*Pfirt of group over 10 C/l 
***All of group over ten C/I 


in drawing score with each rncrement of mental age. The youngei 
ones do better than their age would lead one to expect (it must be 
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borne in mind that the very low mental ages however arc the result 
of the inclusion of very low IQ ratings), and aftei the chronologicEiI 
age of 10 IS leached there is fluctuation and regression. These 
figures are highly consistent with those already piesentcd in Tables 
3-6 

From this quantitative study of the diavi^ings the following trends 
aic observable* (n) In letarded children the development of draw- 
ing ability IS dependent on mental age. {b) Feeble-minded childien 
tend to do consistently bettei woik than would be expected from 
their mental age; the borderline (under age 10) work at about then 
mental age level, while for the bordcilme (ovei age 10) gioup 
there IS fluctuation and legrcssion This is in line with the findings 
of Rouina and many otheis that after the age of 10 drawing ceases 
to be a form of graphic language and becomes an artistic expiession 
(f) Houses lencli a maximum vcote before composition oi the draw- 
ing of men ; composition fluctuates soonei , while the scores on human 
figures arc consistently improved until the chronological age of 10 
(s reached. Siuce the houses are for the most part cliches this is in 
keeping with tlie tendency to steieoiype which docs not affect com- 
position or the human figure as strongly. 

C, ErFECT OF Type of Drawing Situation 

In Years I and III the perfoimance of the childien in thiec 
types of drawing situations was compared Fust when the child was 
merely told “draw what you want," second where the child was 
told a stoiy and asked to diaw an illustration for it, third where 
a story was told while pictures illustrating it wctc shown and tlic 
children were then asked to draw an illustiation for it 

In order to reduce the element of chance (that the stones might 
be in themselves better and more interesting) m the story telling 
situation the paired stories were eithci by the same author, or parts 
of the same book. 

The drawings (being m part the same drawings) were scored as 
in the previous section, and the scores of each child in the three 
situations compared. If a child had definitely higher scores in any 
one situation he was judged as having done best in that situation. 
The results showed that 55 per cent did their best work in the free 
choice situation, 25 per cent did their best where a story was told 
while illustrations were shown, and 20 pei cent did then best 
where a storv was told without illustrations 
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However when tliese scores aic biokca down into gioupi tl»e 
interesting difference of Table 8 appears, again slwvnng a definite 


TABLE 8 



Choice 

With picture 

Without pictures 

Feeble-minded 

SI% 

35% 

14% 

Borderline 

(C/i under 10) 

62% 

35% 

5% 

Borderline 

{CA over 10) 

40% 

8% 

52% 


difference in the ability of those chronologically over the age of 10 
They drew best in the stoiv situation when it was not complicated 
by illustiations. 

The fiends seem quite clear. (<j) Fccblc-nundctl and boidcrlinc 
(under CA 10) cliildicn diaw best when they aic given their free 
choice of subject, second best wlien they arc told a story accom- 
pained by pictuics {b) Borderline (over CA 10) children draw 
best when told a story without illustration, second best in the free 
choice situation 

D Effect of Type of Illustrvtion 

During the second year of the study an attempt was made to 
determine the effect of the type of illustiation used in connection 
with story telling on the subsequent drawings made by the children 
To determine this four stones were told to the children witli 
accompanying illustiations of four types and the children wcie 
then asked to diaw an illustiation for the story 

The following books were used containing the type of illustra- 
tion described, all had laigc cleat pictures 

Rcaitjlic iHnsfratton For this a German edition of flauspl 
and Grctel was used (Verlag Jos Schoir, Mnmz) wliicli had 
reaUstvc pictwtes m soft colors 
Decornlive Ilhislialivff Helen Sewell's Cinderella was used 
for this (Macmillan, 193+), a book with highly romantic illiis- 
tratians of a decorative (ype 

Slylislic llhulratioH The Authors and Artists Guild Baba 
Yaffa was used for this, a Perc Castor Book illustrated by 
Nathalie Parain The trees and people arc stylistic, although 
not so stylircil as to lose meaning 
Idcahzed-Reahstic For this Ingri and Edgar d’Aiilaire’s 
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Children of ihe Nott/ilighls (Viking, 1935) wns used, tlie pic- 
tures aie icnlistic but Idealized 

Two of the stories, linnsel and Gtetel, and Cuideiella, were 
familiar to the children, two, Baba Ya^a and Chldren of ihe ’Noiih. 
ItgbiSj they had not known before 

The drawings wcic scored .ts in the pievious suctions of the 
study, and the avciage age-scoic dctciiniiied foi each type of illus- 
tration by tianslatjng the McCaitv scoics into ages and averaging 
the three age-scoies foi each diavvmg 
Table 9 presents the aveiage scores nccoidmg to the type of 
illustration shown in conucction with the telling of the stories 


TABLE 9 

Averacr Scores >or Each Type or Iilustraiion 



Average 

CA 

Average 

MA 

Hansel 

and 

Giete! 

Ctuder- 

eiia 

Baba 

Yaga 

North- 

lights 

Feebleminded 

8-U 

i’Z 

S-8 

5-3 

7-0 

6-2 

Borderline 

(under CA 10) 

8-U 

6-8 

7-9 

7-2 

8-3 

7-5 

Borderline 

(oyer CA 10) 

12-0 

9-0 

8-6 

8-2 

8-S 

7-10 


It is inteiesting to note that again the feeble-minded thaw defi- 
mtelv above then mental age, the borderlmc (under 10 CA) a 
little above their mental age; the bordeiline (over 10 CA) definitely 
below their mental age 

Again the feeble-minded and the borderline (under 10 CA) do 
the same type of work, showing the highest scores on thcir diawmgs 
of the unfamiliar Baba Yaga, while the bord'eilinc {ovci 10 CA) 
do their best work with the famihai Hansel end Gietel 

Bonnie Mellinger (8) found in her study of children’s interest 
m pictures that they piefcired the lealistic to the conventionalized, 
while hcic we find 2/3 of our gioup diawing bettei pictures after 
seeing conventionalized illusti ations One possible explanation of 
this difference (aside fiom the fact that might be causal that the 
Mcllinger work was a study of noimal childicn) is the work of 
Freeman (2) who found that 80 per cent of children piefeired a 
saturated to an imsaturated color, while 83 per cent preferred a 
strong to a weak outline The Baba Yaga pictures were strongly 
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satuiated and outlined, while tlie Hansel and Gietel illustra- 
tions were weak in saturation and outline It was not possible to 
find books with the same dcgiee of saturation .nul outline feu the 
four t}'pcs of illustration 

To see if qualitative judgments would agice with tlic quantitative 
judgments 25 judges wcic asked to judge tlic pictuics of each child 
from "the dual view of quality and interest" Si\tv-si\ per cent of 
the judges agreed with the quantitative judgments on the fecblc- 
nuncled , 20 per cent of the judges agreed with the quantitative judg- 
ments on tlic borderline (under CA 10), and 100 per cent agiee- 
nicnt was found in the case of the bouleilinc (ovci CA 10) In the 
case of the boiderline (undci 10) tlicic wcic a luimbcr of childicn 
wliosc pictuics WCIC veiv close in quality 

Considering the total eftcct of the familiai and the unfamiliar 
stories we find the results of Tabic 10 


TABLE 10 



AveraRC score 
Familiar 

on the (Irawjiigs 
Uiifatjidinr 

Feebleminded 

5-6 

6-7 

Borderline 

(under CA 10) 

7-6 

7-10 

Borderline 

(over CA 10) 

8-4 

8-1 


Again we find similar icsults for die feebleminded and the border- 
line (under CA 10), both doing bettci drawing with tlie un- 
familiar stories The borderline (over Gt! 10) did slightly better 
with the familial stories. It is possible that this may liavc some 
connection with the higher tendency to stereotype found with the 
older children 

Eacli senes (le, all the drawings that wcic illustiatioiis foi 
one story) were then sorted into gioups according to whether they 
showed definite, vague, or no signs of being influenced by the illus- 
tiations seen when the stoiy was being told (this influence was 
judged by the diffcicnce m draw'ing as compared with the child's 
usual woik) (Table 11). 

Apparently as far as definite influence is contcriicd, not con- 
sidering tlie quality of the drawings, thcie seems to be no great 
difference except in the case of Hansel and Gicicl where no diaw- 
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TABLE U 



Not inAuenced 

Vaguely 

Definite infLuence 

Norlhhghts 

7 

2 

4 

Baba Yaga 

7 

2 

4 

Cinderella 

5 

3 

3 

Ilnmel and Gretel 

8 

S 

none 


mgs were very definitelv Influenced It Is oi interest, however, to 
enquire as to wh.it tvpe of child was influenced The only child who 
showed signs of influence in all foui of her drawings was one with 
an IQ of 98 It would be Interesting to try such an experiment in 
a group of normal children, and see if their perfoimance was like 
this of the only noimal dilld in the group Only one feebleminded 
child showed an instance of influence, and her Goodenough Drawiriff 
Test scoics weic always consistently liighei than would be expected 
Of the other cluldien showing influence all but one weie chionolog- 
icallv nine oi ten (or moic) years of age 
The influence of type of illustiation seen on the diawings pio- 
duted seems to be' (a) The feebleminded and borderline childicn 
were more influenced by convcntionalKted or realistic illustration 
than bv romantic oi idealized-reallstic (/►) The borderline (over 
C/1 10) clnldren weic more influenced by realistic than the other 
children, conventionalized illustration had the second laigest influ- 
ence (c) In general the children who arc older chronologically 
were moie influenced tlian the younger ones 

E. The Ahiuty to Copy Pictures in Reta,rdcd Children 

In the first and the third years of the study the children weic 
asked to copy pictures which were presented to them In the first 
year three pictures were copied: 

Cizek, A drawing from the Circl school, done by Herta 
Ziickermann, of a child standing on a hilltop holding flowers 
while the wind is blowing The original was done by a four- 
teen-year-old girl, copies were made from a large colored 
reproduction, 

Cramer' This was also a large colored reproduction, a 
scene laid in Brittany with a niothci and child outside of a 
house The human figures compose the major portion of the 
picture 

Ejtej' This was an original pastel done by Harlow Estes, 
a lake, mountain, pine tree scene in rich blues and greens 
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In the thud yeai the copies -were made from the illustrations of 
Armor’s The Foiesl Pool (Longmans, Green, 1938) The illus- 
trations from this were detached and mounted on black card- 
boaid so that each child had a picture to copy. This procedure was 
used because the pictuies were considetably analler (8" by 10”) 
than those used in the first year study. 

The drawings in each senes were then rank-oidcrcd accoiding to 
their quality as copies of the original, and tins order compared witli 
the rank older of tlie childien on (ir) then mental age by the school 
svstem IQj (h) then mental age by the Goodenough Diawing 
Test, (c) their chronological age The correlations were dctci- 
mined according to the lank-ordcr conelation formula (Tabic 12) 


TABLE 12 
CoRRCI ATIONS 


Drawing copied 

Correlation with 
CA 

Correlation with 
School MA 

Correlation wiih 
Goodenough MA 

Cizek 

r= 3645 

;=6180 

6379 

Cramer 

r= 3232 

r= 3645 

1= 5176 

Estea 

r= 5075 

r= 6873 

1= S07S 

Armer 

r=> 3935 

r**.6379 

r= 6576 


Except for one instance (copying Estes) the relation between 
quality of drawing and mental age by Goodenough test is lughest; 
conelation with school IQ mental age is second; and with chron- 
ological age the lowest, Possibly the puicly scenic quality of the 
Estes picture accounts for this difference. 

The Crainei pictutc was evidently the most difficult for the 
children to copy, having consistently lowei corielations, This is 
reasonable since both countiy and costume were unfamiliar 

Approximately half of the Cizck and Cramer drawings sliow a 
laige degree of relation to the original, almost three-fouiths of the 
Estes and Armer drawings Studying the number of children who 
made copies sufficiently good to be called adequate (le, including 
the main details, some sense of the proportions of tiic original, and 
some of the "feeling tone”) we find that the ease of copying is in 
this order. Cizek, Armer, Estes, Cramer. If the group of pictures 
aie judged according to which copies show definite influence (are 
cleailv different from the type of diawmg ordinaiily done) tlie in- 
fluence of the originals is in this order, Estes, Cizek, Armer, 
Cramer 
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Of the children who made adequate copies 53 pei cent wcie bovdei- 
linc or feebleminded over 10 yeais of age chionologicallv , and 6 
pei cent were dull or dull noimal 
We may sav then in icgard to copying that (<?) Retaidcd chil- 
dren in (Irinving a copy of a pictvuc show a good deal of the original 
in their copies Those chionologically ovci 10 ate moic successful 
[b] About lialf of the chddien m the groups studied dicw pictures 
which diftcieJ lecogmxably from their usual woik (r) The ability 
to copy is highh'^ con elated with mental age. 

F Comparison of Drawings or Normal and Retvrded 
Children 

To test the hypothesis that the drawing of mentally ictarilcd 
children is in advance of the vvoilc that tvould be expected foi 
then mental age six of the retarded childicn wcic matched with 
six noimal children In each case the mental age of the childieii 
matched did not differ more than two months 

Six pictures were scctiicd fiom each cliild (both the ictaided and 
the normal) ; (rf) "What did you do last Sunday?", {b) illusttatioii 
for stoiy told without illustrations, (c) illustration for storv told 
with accompanying lUustiatvons, (d) one free choice picture, (e) 
a copy of an illustration fiom Armor’s "The Foust Poo!/' (/) the 
Goodenough Dicmnff of a Man test 
In order to be suie that the story told was an uiifamiliai one, 
paiticularly foi the noimal childicu who weie fiom a private school, 


TABLE 13 

Comparative Averages op Norjiau and Ritarded Chiidrcn’s Drawings 



C/1 

MA 

Avciage on 
homes 

Av'Ci age on 
composition 

A\ ei age on 
luimans 

Noi mnl 

4-5 

3-10 

0 

0 

0 

Retarded 

7-1 

3-11 

122 

11 S 

6-0 

Normal 

4-0 

4-9 

7 + 

71 

3-8 

Retaidcd 

7-0 

4-10 

129 

104 

S-5 

Normal 

S-0 

5-2 

90 

44 

4-1 

Retaidcd 

10-4 

5-4 

122 

12 5 

5-1 

Noimal 

6-9 

7-4 



84 

5-0 

Retarded 

lO-J 

7-4 

176 

13 7 

7-6 

Normal 

6-9 

7-9 

120 

9 8 

S-IO 

Retarded 

lO-lO 

7-8 

16 5 

1+8 

6-1 

Normal 

6-9 

7-10 

129 

11 9 

8-6 

Retarded 

10-1 

7-10 

13 7 

11 6 

7-8 
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the expeiimenter tianslated EU.i Bcskow’s Kesm Till Landct Lan- 
gescn (Stockholm. Ahlen and Akcilund) Half of the stoi}' was 
told wiChoLit the illustrations, a week later the remainder was told 
with the illustrations shown to the children 

Xable 13 shows the results, giving the average foi four diawings 
(not including the copy of Aimer or the Goodenough test) for 
each child With one minoi diftercna (m the case of the last pair) 
the retarded child is supeijor in drawing ahilitv to the noimal child 
It IS interesting, too, to note that with the noiinal Lhildien thcie 
IS a steady and consistent advance in drawing ability with c.ich in- 
ciease m mental age For the letardcd childicii, especially the two 
who are over 10 ycais of age chionologically', thcic is moic (luctua- 
tion 

When all of the avciages aic tot,ilcd, and the total avciage for 
the normal cluldieii is compaicd with the total uveiagc foi tlic 
retaidcd the same results aic appaicnt The avciage C.i of the 
normal is 5-7, the letaidcd 9-3 Both have the same average 
6-1 Tile scoic on houses for the noimal is 8 2 (5), for the re- 
tarded 14 2 (9 ) ; the score on composition foi the noi m,il is 8 3 ( 5 ) , 
for the retarded 124 (8) , the scoie on men foi the noimal is 5-7, 
for the retarded 6-6 

In copying the Aimer drawings the noimal tliildren weic par- 
ticularly unsuccessful, complaining moic than the rctaiclcd ones 
about the difficulty of the task. Qiialitativclv judged five of the re- 
tarded copies were decidedly better than tho^c of the matched 
normals, in the sixth case the diftcicnce was very shglit Quaiitita- 
tivelj’' judged the diftercncc was more striking Of the objects in 
the oiiginals included in the copies the noimal childicii had 12; the 
retarded 39 The drawing which qualitatively judged was almost 
like the drawing of the matched child liad' five elements for tire 
noimal child, eight for the letaidcd one 

In the Goodenough test the noimal childicn all had Goodenough 
mental ages slightly below the mental age by then school test 
(Minnesota Pieschool, and Terinan leviMon of Stanfoicl-Binet) ; 
while with the rctaidcd child len the Goodenough mental age was 
above the mental age except foi one child Tire aveiage mental age 
of the normal children was 6-1, then avciage Goodcnorigh mental 
age wMs 6-2, the aveuige mental age of the letaided cluldicn wms 
6-1, their average Goodenough mental age was 7-1 (One normal 
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cliild making a very high Goodenough score accounts for the average 
Goodeiiough mental age being slightly above their aveiage mental 
age ir spite of most of the scoics being slightly below ) 

Thus in all of the situations the retarded children when compared 
witli noimal children whose mental age differed from thehs by 
not more than two months showed ability winch strcngtliens oui 
thcQiy that: (a) The drawing of ictnided diildien is in excess of 
their mental age (b) After the chronological age of 10 the draw- 
ing ability of retarded children tends to fluctuate and rcgiess ir 
spite of their mental age. (e) The ability to copy i& greater in 
retarded cliildrcnj perhaps because of their greater chronological age 
and consequent gieatei drawing expeiience 

G The Goodenough Test in a Class or Retarded Children 

During each year of the study tlie Goodenough test (the draw- 
ing of a man) was given to each child in the class The correlations 
of the /jj’s determined by this test and those dctei mined bv the 
City Psychological Laboratory were* Yeai one. r — .561 -j- .115; 

Year Two • r - -f- 676 + .097 , Year Three : r = + 782 4= .065. 

Goodenough (3) found her test to correlate with the Stanford- 
Binct -b .763, while only one of ouis is as high as that, Eail (1), 
using feebleminded adults, found a coiielation of only + -48, all 
of ours being higlier than that. Tlic difference seems to be due to 
our pievious findings on the drawing .ability of the feeble-minded 
and borderline children. Of 14 tests on the definitely feeble-minded, 
1.3 received higher mental ages on the Goodenough than bv the city 
laboratory. The fourteenth fceblc-mmdcd child made the same JQ 
‘ on both tests Of 13 borderline c-ases over the cluonological age 
of 10, 9 scored so as to icceive Goodenough mental ages Io\vei 
than tlicir mental age by the city laboiatory. Since the gioups wcic 
different each year m their make-up these facts would tend to cv 
plain both the fluctuation and the difference between oui conela- 
tions .and those of Goodenough and Earl, 

Put differently: 100 per cent of the feebleminded sccuic equal 
or higher mental ages on a drawing test of intelligence, while 69 
per cent of the borderline (over 10' — dironologically) icceive a 
lower mental age on a dj awing test. 

It is also interesting to note that if only the Goodenough mental 
age IS considered that five of ten children followed througli for two 
or three years show a consistent growth in mental age although the 
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IQ fluctuates, Tlius they aie growing in mental age, but since 
the growth IS slow and uneven the ratio between that and their 
chronologiea age is such as to cause IQ fluctuation. The other live 
show growth between the fust and second years, or between the 
second and third years, hut have one iiieoiis.stent score Only two 
over he di.onological age of 10 were followed for more than one 
yeai, botli of these showed a decrease in mental age on tile Good- 
enough test between the first and second yeais 
McElwee reported ,in cxpcnmcnt iii winch p.o/ilc d.awings of 
s ibno.mal children weje matclicd with profile diEwings of no.mal 
Idicn whose chronological age equalled the mental age of tlic 
subnoimas McElwee concludes (7). “while the piofile diawmgs 
of the subnormal chtldicn showed more mntuic elements, they also 
contained more immatuic elements, such as absence of trunk, at- 
tachment of aims and legs at the neck, a row of buttons to lepiescnt 
lothing and disp.oirortion of parts" None of our nmtclied cases 
liappened to be piofile drawings, but in all the piofilc diawings sc- 
cuicd fiom the retarded children 13 out of 18 failed to score on 
proportion o arms to body, 17 of the 18 showed consistent dis- 
proportion tliroughout the diawing. and none of the 18 scored 

McElwLVfi'nl^r 


Earl (1) matched human figuic drawings of feebleminded adults 
with normal children whose chronological age equalled the mental 
age of the subnormals He icpoits that there is fust, a subtle quali- 
tative difteicncc which can be analyzed into two mam factors, 
fiistly a lack of intcgiatioii whereby undue attention is paid to the 
details at the expense of the diawing as a whole, and secondly a 
defective leprcsentation of both proportion and position amongst 
Its vaiious elements,” He also icpoits that 55 of lus 140 subnoiinal 
diawings of the human figuic wcie noticeably asymmctiical Scarch- 
ing for these thiec items m our diawings, winch were done hv ic- 
tarded cliildien not all of whom wcie feebleminded, we find that in 
10 out of 50 undue attention to detail is shown; in 27 out of 50 
tliere is definite lack of proportion between the paits, and 17 out of 
50 show clear asymnietiy. 

Considering again Rouma’s geneial obseivation that the aims 
aic shoitci m propoition to the body in the drawings of rctaicled 
children we find that this appears m 35 out of our 50 Goodenouglt 
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test figuics (In the geneial diawings this item was found in 26.7 
pci cent of the feehletnmJed, 38 per cent of the borderline-undct- 
!0| find 25 pel cent of the boidcrlmc-ovcr-IO , and in onlj^ 6 4 per 

cent ot the drawings of the noimal children ) 

Thus we find a high, but fluctuating coriclation between the IQ 
of the Goodenoiigh test and that dctcnniiicd bv the City Laboiatoiy; 
this fluctuation probably due to the difterent peifoimancc found in 
feeble-minded, borderline, and chioiiologicaUv-over-lO-but-fecblc- 
minded-oi-hoidciline children. Howevci the mental age growth be* 
tween successive Goodenoiigh tests on tlie same child shows that there 
IS in gcneial consistent giowlh thou^i the latc of growth is not 
constant. Significantly laigc amounts of dispiopoition, asymmetiy, 
and undue attention to detail weic found in the Goodenoiigh test 
diawings, supporting the findings of Eail and ISlcElwec 

H Gencral Conclusions 

Our puipose stated at the outset was "to study t)ic developmental 
tendencies in the drawings of ictaided childicn, to compare their 
performance with that of noimal children of like mental age, and 
to detciminc if tlieic arc spcafic items winch distinguislicd the woik 
of the retaidcd child ” The most unpoitanr developmental ten- 
dencies noted were 

1 A slow but definite iiicicase in diawing ability with each 
increase in mental age 

2. A maikcd tendency foi the fceblc-mind'cd child to dtaw above 
the level to be expected fiom his mental age. 

3. A clcai tendency towaid fluctuation and legicssion nftci the 
retaidcd cliild leaches the chronological age of 10 icgaidless of his 
mental age. 

Comparing the performance of the retarded child with that of 
normal childieii of like mental age. 

1 The letaidcd children in gciicial diaw bcttci than noimal 
childicn of like ment.al age 

2 The scores of the letarded childicn on the Goodcnougli 
drawing test .uc liighci than those of the normal cliildrcn of like 
mental age 

3. The retaidcd children shew gvcatci ability m copying pic- 
tures than noimal childicn of like mental age, both when the copies 
aie lodged quantitatively and w'hen they me judged qualitatively 
No new items chaiactcnzmg the woilc of the retarded child 
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.cul «l from tins study, l,u, ,„|,sta,.t,stc p.cv.ous liutl- 

.np the work of tirc .et,udc,I ch.ld .s d,a,..cte„.cd h 

1 Ilic aims in tlie drawings of sulmomiai children .ue short 
in piopouion to the lest of the figuic 

2 Chd,& arc frequent tl.c drawniRs of ,et,,ulcd clnld.cn, 

mlhj "'"‘k- 

4 AlthouEl. tltese chdd.cn d.aw m a Uluo,. stmd.u tl,e u<„k 
of youngc. noimal chdd.en tl.e ,cl.,.,o„dup „ eons.sten, ld,c 
eeb e-m.,Kled diary better than those of like mental age, those over 

mcntaltgr '^I'lldicn of hke 

t'/'" =l'ild.cn, 

in paiticulai the diawmgsof the fccblc-mmdcd 

6 The cliawings of ictardcd clnld.cn show lack of piopoit.on 
between the pans and a lage amount of .isvinmetiv. 

7 Thcie IS some tendency on the p.nt of the letaidcd child to 
give undue attention to detail 
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SPONTANEOUS DELAY FOLLOWING THE APFLICA 
TION OF PUNISHMENT AND REWA^ TO 
STRONG AND WEAK CONNECTIONS" 


The Johns Uophms University and the Bait, more City College 

J. M Stephens, J A Baer, and H J. Stinnetp 


A. Introduction 

TJie cuiient study is an oftslioot of a moic com]UL*lici\sive invcsti- 
gatinii of the role of levicw or drill m dctetminniE the influence of 
punishment and leward 

Finm a companson of two picvlous c\|)eiiinerits (3, 4) it ap- 
peaied that, when a subject is not ficc to review the cotieciness 
of Ills choice, punishment will not weaken either stiong oi weak 
connections. On the other hand, when he is fiec to make such a 
icview, while still having no influence on weak connections, punish- 
ment docs weaken strong connections The influence of lewaicl on 
botli stiong and weak connections is not signihcantly aftccted by 
lestiicting the review. These lesults suggest the possibihti' that 
the subjects spend most of then review tunc in going o\ei stiong 
connections that turned out to be wrong. 

The raoie conipichcnsivc investigation was designed to dcteiminc 
the incidence of the levicw time— to sec if most of the time is spent 
on strong connections that turned out to be wiong In planning 
chat investigation, however, it became evident that we had to deal 
with two possible types of delay or icvic\v We may have a deliberate 
icview in which the subject is picpaiing foi the re-test due ilie fol- 
lowing clay. Wc may have, on the othci hand, a moie spontaneous 
delay due to the clement of a siirptise rathci than to any attempt to 
piepaic for the test on the next d.iy Such a delay should occur 
even if a subject did not expect a ic-test 

It happened to be convenient to investigate the lattci possibility 
immediately, wliile the details of the more inclusive study weie 
being ai tanged. The cuuent study is concerned only with this 
spontaneous delay — a delay which occuned when the subjects did 
not expect a ic-tcst. 

■'Received in the Editorial OlBcc on August 22, 1939 
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In Older to determine the incidence of the review time, it was 
necessary to measuie how long a subject llngcis ovci eadi question 
after he has found out whethei his aiiswei is light oi wrong 
The questions weie chosen fiom the Caldwell and Lunclecn super- 
‘ititions' This mateiial was used because it seemed wise to secure 
a fair pioportion of items of the Stiong but Wrong tvpe. In ordinary 
material subjects would tend to be suic of answers that would turn 
out to be light and this tendency would leave the Stiong-Wrong 
categoiy depleted Consequently we turned to supcistitions as 
erroneous beliefs that might be held 'with considerable confidence 
The questions foi each subject wcie punted on ,i single sheet of 
paper. Beside each question there wcic two places whcic the chosen 
answei could he indicated and one place whcie the degree of cer- 
tainty could be cliecked. On the fiist dav tlic subject wotked at an 
ordinary tabic, marking his choice and degree of ccitniiitv {aucss, 
hiiiichj 01 sine) foi each question, but receiving no infoiination as 
to the correctness of liis choice On the second dav he worked at 
the appaiatus. 


B Ai>PAR\rus 

The apparatus was a modification of that desciibcd in a pievious 
publication (+) It consisted essentially of a i oiler to winch the 
paper was attached and a slot through winch one question could be 
exposed at a tune Tlic edge of this slot concealed the inaiks made 
on the pievious day Each subject operated his own rollei and was 
thus fiec to linger ovei a question as long as he chose The papci 
could not be moved backward so as to icvcal questions pieviously 
answcicd 

On this second day the subject indicated his choice by punching 
a stylus tluough the number of the appiopiiate answei Tins 
completed a circuit tluough a lamp under the paper and revealed 
a IF or an R, or inciely a blank space, to indicate wrong, uglit, oi 
no information respectively The subject then w’cnt on to the 
next question as soon as he 'wished 

The wiring diagi.im of the appaiatus is given ui Figine 1 The 
roller {R), by which the subject moves the questions past the 
slot, is held stationaiy by a biake {£) As long as this biake is 

^Wc Wisli to exprtis our grntitude lo Or Oiis Caldwell for pcimission 
to use thii material. 




FIGURE 1 


applied a cunciit passes through an mteiniptei {/) and thiougli 
a signal magnet (ylA) With each vibration of the inteiiuptei 
the recoiding pen (P) is pulled doM'ii until the projection hits the 
moveable stop (MS), leaving a iccord on the continuous papei 
kymograph (K) This condition obtains udnle the subject is read- 
ing and deciding about the question. As soon as he punches tliiough 
the papci to iiulicatc his answer, the stylus (S) completes a cii- 
cuit through the light (L) (flashing P or and through a second 

magnet (i/o) The encigjzing of yl/, moves the moveable stop 
(MS) out of the way of the piojection on the jicn so th.it the 
lattci can move thiough a widei excursion By this means the 
amplitude of the lecording pen is increased while its peiiod icraains 
unaffected When the stylus is withdrawn MS falls back into 
position and the amplitude of the pen is icduced When the sub- 
ject decides to go on to a new question he has hist to telc.ise the 
biake This automatically breaks the ciicuit tinough :Ui and 
leaves the pen tinting ,i straight line 
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The time Ime on the Icymogmph is redrawn in enlarged form 
m the lippei right hand comer of Hgure 1. Fiom a to b the 
question is in place foi reading, but no choice has been indicated, 
At b the answei ts punched and the conectnesi* indicated. At c 
the stylus is withdiawn and at d the subject begins to move to a 
new question At e the new question is in pobition for reading 
The tune used in this study is that intervening between b and dj— 
between the time a subject punches and finds out wliethcr he is 
light or wiong, and the time he goes on to a new question, 

This tune lecoiding device, an adaptation of one described earlici 
(2), proved to be veiy satisfactory 
Two possible ciiteiia aic available for determining the stiength 
of a choice One may consider a$ stiong all those choices which 
persist fiom the first to the second day. One may also use the 
subject’s estimate of ccitainty. It will be seen chat since tlic csti* 
mate is made on tlie fiist day It can be applied onlv to those 
clioiccs svhich pcistst fiom the fust to the second day. 

C. Results 

Tables 1*4 aie based on the records of 30 high school boys and 
19 college men and women Table 1 indicates the lesults obtained 

TABLE 1 


Averace Units of Dbi.a's* ron An. Subjlcts aftcr Levrninc that Persist- 
ing OR Non-Persistimc Choices Are Richt or Wrong 



Peisisting 

Non-pcisisting 


choices 


choiLes 



Mean 

Mean 


Niitnbcr of 

units 

Number units 


choices 

delay 

of choices delay 

Choices followed by Rifilit 

619 

9 1 

148 9 S 

Choices followed by Wrong 

452 

10 2 

197 106 


•The unit of delay was an arbitiaiy measure of approximately 0,4S sec- 
onds. Since comparative values only arc impoilant, mid since tonveision 
Into seconds would produce awkw.'uJ boundaries in the frequency rlm^iatn^, 
the vnliiea are left in this arbitrary form 

when pcisistence is used as the cutcrion of stiength or choice 
From Table 1 it appears that choices followed by wrong induce 
more delay than those followed by right There is less difference 
between persisting and non-persisting choices. The table reveals 
little, if any, relationship 




J. M. STEPHENS, J. A BAER AND B J STINNEIT 283 
0( Cho™*" ^ 

TABLE 2 

AvfriVge Units of Delay on the Part nir Air <siinTi> t 

TH.TC„cc.sorVA.,o„,D p,„„ „r Co»F,„P»cfAjr te..™ wZ7° 

Subject’s 

<IegreQ of 

ccuaintv 


Siiic 

Hunch 

Guess 


RiRht 

A' j]f 


Wrong 
A' il/ 


400 

152 

<7 


89 

92 

99 


179 

179 

9 + 


112 

96 

93 


In lable 2 the Siuc-Wiong choices have a slightly longer delay 
value than that found iii anv otiici categoiy, exceeding the next 
gieatest value by I 3 delay units oi 0 6 seconds. 

The dcteimuuition of the significmcc of diftcicnccs of tins order 
IS a difficult mattei The distributions fiom wliicli thcsic values 
wcie obtained aie exticmolv skewed (Figuic 2) Anv foimal esti- 
mate of significance would be more dubious than vnluable In lieu 
of such an estimate wc give in Figme 2 the frequenev polj-gons of 
the distiibutions tiom which the means m Table 2 weie deuved, 
In acldiuon to the frequency poligon for each of the six conditions 
Mc have supei imposed the iwlvgon of the Suic but Wiong choices 
upon each of the othei polygons aftci adjusting foi (lifieience in 
aiea That is to sav, wc present the Suic but VVuing polygon as 
It would look if It had the same aica as the polj'gon upon which 
It IS imposed 

Tt will be seen that in eveiy case the values for the Suic but 
Wiong choices aic a little in excess of the values foi the other 
conditions The ditteienccs aic vciy slight absohitelv and especially 
slight in view of the xvidc langc of values in all conditions, 

A compaiison of the distiibutiuns leads to the suggestion tiint the 
dilfeiencc lies in the gieatei tendency of cxlrcrac dclav values to 
occiii in the Suie but Wiong choices 

In anothei attempt to get at the dependability of tins gieatcr 
delay value foi the Sure but Wiong choices, we liavc subjected the 
gencial results to two diflcicnt analv'>es The fust of tliese i-? a 
compaiison of the lesults from the high school students with those 
fiom the college students 

111 the second bicakdown wc compaic the figuics obtained from 
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FIGURE 2 


the first 20 questions with those obtained from Questions 21-43 
From Tables 3 and 4 wc see that tlie gcneial lesults hold in each 
of the four sub-tables In evciy case the Sure but Wrong choices 
show the greatest delay value. 

The next treatment of the data was an attempt to provide still 
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Sure 

Hiinth 

GuCS3 


table 3 


High School 
Right Wrong 

^ Af AT 1/ 


202 8 6 115 

85 8 7 113 

« 9 S H 


10 6 
96 
9 1 


College 

Right Wrong 

^ Af N A[ 

>98 9 2 6+ 12 3 

<57 9 9 66 9 3 

22 10 8 30 9 8 


TABLE 4 


N 


Right 


Questions 0 -• 20 


M 


VVrong 


A’ 


i1/ 


Question' 

Right 

M 


Sure 

Ilimch 

161 

61 

n 3 

10 6 

107 

90 

126 

108 

239 

Gucs3 

33 

114 

54 

100 

34 


21-43 
WroiiR 
N I\[ 


7 6 
84 

8 5 


72 

89 

40 


9,1 

86 

83 


nnothcr test foi ccns.stcncv and at tl.e same ..me to eliminate 
possible souicc d cnoi This possible error comes fiom lumpinff 
all choices of a subjects together With lumpc,] <lata it is possible 
that Che Sime-Wiong choices may he lartjely from one gioup of 
subiects and the Suic-Right choices mnv be larRcly from another 
gioup It IS fuuhci possible that the subjects who aie very familiar 
with the matenal may. on the average, delay less tlian those who 
do not know the mateiial so well If. then, we take all those who 
make Sine choices, wc will find the well info.med, who are also 
quick m the Sinc-Right categoiy and the pooily infotmed, who 
are also slow, in the Sure-Wrong categoiv Hence tlie Sinc-Wronz 
gioup will show a greatei delay value, not because wrong induces 
delay, but because people who do know the matcnnl well aic more 
lapid than those who do not know It 


Although tins cnticism may not be paiticulaily coavincitiK and 
although It could peihaps he answered by countci aigumcnts (vi/, 
since on the average the pooiTy informed should be less confident^ 
wc should expect the Guess- Wioiig to show the gieatest delav), 
it seemed most pcitment to answci it by le-woikmg the data in such 
a wav that selective grouping could not opeiate 
To apply this coirection the rcsulN foi each subject were treated 
sepaiatelv Since each subject made at most only 43 choices, it is 
obvious that the calculation of the debiy value foi each of the six 
categories must be based on a very few cases In fact in the case 
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of the Guess-Right and Guess-Wrong categories there weie many 
subjects who lud no entries at all. In view of tins it was decided 
to combine guess and hunch choices together undei the heading of 
"Not Suic," resulting m the use of only foui categoiics, Not 
Sure-Right, Not Sure-Wrong, Suic-Right; and Suie-Wiong With 
this reduction in categories there were only five subjects with one 
category blank, leaving 44 subjects whose lecoids could be used. 

Even with this reduction of categories many of the mean delay 
values will be based on veiy few observations (lange fiom 1 to 
21), and such means can have little significance in themselves To 
overcome this difficulty the means of the four categories were 
ranked foi each subject, as in Table 5 


TABLE 5 



Not suic 

Not SUIC 

Suic 

Snic 


Right 

Wiong 

Right 

Wrong 

Subject 

N M R 

A' M R 

N M R 

N M li 

Thomas 

i 65 1 

S 12 3 

5 106 2 

\ 16 4 


This shows that subject Thomas had six choices of the Not Sure- 
Right type and that the avciage delay value of these is 6 5 and 
so forth. Wc find furtlici than Not Sure-Right has the shoitest 
delay value (Rank 1) and that Sure-Wrong has the longest (Rank 
4). Althougli the individual means may not be very dependable, 
the lanks based on these means should mean something and the 
consensus of the lanks should Iiave considerable value Moi cover, 
this consensus avoids the dangcis of lumping data together, since 
each subject appears with equal fiequcncy (as a lank) in each 
category 

TABLE 6 


The Numuer of Subjects Whose Dpi at Value roR a Given Catbcory Was 
First (Shortest), Second, Third or Fouriii (Longest) 


Category 

1st 

2nd 

3rd 

4th 

N 

Av, 

rank 

Not Sure — Right 

16 

9 

15 

4 

44 

22 

Not Sure — Wrong 

13 

14 

9 

8 

44 

23 

Sure — Right 

11 

18 

5 

10 

44 

23 

Sure — W'rong 

5 

6 

14 

19 

4+ 

3 1 

Total* 

45 

47 

43 

41 




*These values depart from W because ties for fiist place weie Doth en- 
tered under 1st and so forth 
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The co,.sc„,us of these ranks fo, cacl. cond.non is presented ... 
the foim of a fiequcncy distiibution m Tabic 6 
Tabic 6 shows that for 19 subjects out of 41 the Sure-WronE 
category had the longest penod of delay, and fo, 14 OBt of 43 
subjects it was the next longest 

of rf'cse results we give .n 
Table 7 similai values for high school and for college subjects sepa- 

TAIkLE 7 

Third or Foorth ' 


Category 

Not Sure— Right 
High Sell 
College 

Not Sure — Wrong 
High Sch 
College 
Sure— Right 
High Sch 
College 
Sure— Wrong 
High Sch. 
College 


2nd 3r<l 


ratelv In this case the numbers have been transmuted into per 
cents to simplify the comparison of the two pioiips 

In Table 7 we find that 41 pci cent of Ingli school subjects and 
47 per cent of college subjects show the greatest period of delav 
in the Suic-Wiong condition 

The lesults seem to indicate that when a subject has as much 
time as he wishes to lingci ovei the conectness of his choice, he 
will be inoic inclined to Iingci ovci those choices of winch lie was 
suie hut which turned out to be wiong While there has been m, 
attempt to give the statistical odds in favoi of sudi an liypotlicsis, 
Its validity is suggested bv the consistency ^v^th wliicli it is sup- 
poited in each tieatment oi analysis of the data Suie but wiong 
clioices show grcatei delay values than any othci type of choice (a) 
when all data arc lumped togethci, (A) when the data fiom high 
school students and from college students .are considered separately, 
(c) when the data from the first 20 dioiccs and the remaining 
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choices arc consulcrcd ‘?cpar.itclv, and {d) when the trend foi each 
subject IS considcied sepaiately and those ticnds avci.rged 

D. Summary 

College and high school students (49 in all) weic obscivcd with 
respect to the time they lingered over a question after Icaining that 
their choice was iiglit or wrong and befoic going on to the next 
question. Same 1400 choices of diffeient types were subjected to 
four difteicnt mctliods of analysis and in each case the delay values 
of Sure-Wrong choices (choices of which the subject was suie but 
which he found out to bt wrong) exceeded all other types by a 
slight margin A comparison of the distiibutions suggests that the 
dilteicnte may be due to the gicatci tendency of extreme delay 
values to appear in the Sure-Wrong categoiv Since the subjects 
know there would be no subsequent test, we may regard the delay 
which appealed as non-delibeiativc or spontaneous in the sense that 
It was not a piepaiatton foi any specific ic-tcst. 
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CONCEPTUAL RELATIONSHIPS IN CHILDREN THE 
CONCEPT OF roundness* 

S’ormnI Child Drvelohinent Xiudu n-n j ^ 

/j'rLt‘s‘uo7;,zr 


Louis Lono 


A Introduciion 

.. =;■ ct- :;z;rT •' 

fidu t It may, howevei. be asked wlictlici in f,ut the siiecie. n imr 
IS a fiist apphe onlv to manv spcc.es of the same Ju. chss o 
whethci closer obseivation irould tcveal that t)ic same word ,s used 
in lefercncc to objects not of the same genus ,uiti not possessing anv 

«^tainls' ,1 possibility 

nee the .nadcc,uacv of the ch.l.l's vocabulary imposes upon ^ im t l 
necessity of making a few syords do sc, vice foi ."any objectr 
It IS impoitaiit in an attempt to undcistand the genetic devolor- 
ment of concept fonnation, to discovei how and when tlic clidd 
dchmits the species name and budd. up the genus concept lieyoml 
this It IS necessary to study the couisc of development of furihet 

iclluftl?’ 7'fl 
tacility the child can use them 

It migllt be assumed that ,.,cl, piobloms a, the above could best 
be .avest, gated by study, „g tl,c verbal ,v,at,o„s of ch.bhen uo.ie. 
difteient conditions Such methods have been employed (3 9 11) 
but It IS appa.ent tbit tin. technique will .esult in the exclusion of 
children who aic too young to ve.balize A study of concept forma- 
tion sliould not neglect this g.oup if a complete developmental 
pictiiie IS to be obtained Theefore .111 eYpenmcin.il situation has 
been devised in which the behavioral indicator is a mnnu.1l lesponse 
a study of tins type will provide less dncct mfoiniation 

*Receivecl in tlie Editoiial Office on August 22, 1939 
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about certain aspects of tlie processes involved than an intiospcctive 
approach might yield; but when subjects are used whose ability to 
verbalize is inadequate, an analysis of the relation of the behavior 
to the evoking stimuli peimits certain important conclusions to be 
diawn in legard to the nature of the more subjective components 
of the response. Some fotms of behavior remain' unaltered notwith- 
standing ladical changes in the environment In these instances it 
can be inferred that the stimuli aie identical from the point of view 
of the response mechanism which they set into motion Other vaiin- 
tions in the stimulus conditions may call forth a differ cut reaction 
and these conditions can be said- to be non-identical oi non-equiva- 
lent (4). The dctcimination of the range of equivalence for a 
paiticular response will in turn yield information about' the nature 
of the generalization which roust be developing as a component of 
tile response 

If, in different experimental situations, where a wide range of 
stimuli IS used, the subject is found to respond in a certain presciibcd 
manner to onlv those factors which aic common to all of the situa- 
tions, then there must be a selective mechanism nt woik Certain 
factors of the situation have been abstiactcd and they have become 
determiners of die specified rcs|)onsc for the subject. Other factors 
will be ineffective in the pioductionl of the response undei considera- 
tion. The development of the abstraction is a gradual process. 
During eaily presentations of the stimuli, the icaction will be first 
to some and then to other chaiactcristics of the situation Some of 
these icaalons will be remfoiced (rewarded) and others will be 
inhibited (reward witblwld) Eventually the significant factor is 
abstracted from the complex stimulus situation 

The learning pioccss by means of which this .ibsti action takes 
place IS anothei aspect of the whole problem upon which informa- 
tion should be obtained Learning curves and analyses of the data 
may indicate a trial and erioi type of behavior oi, peihaps, a solu- 
tion which can better be classified as "msightfu]." It mav be that 
a child will consciously foimulate and test hypotheses oi the ic- 
spouse may be made m a aimpletely landom and imsystem,itic 
fashion Othci aspects of the process, more difficult to anticipate, 
are almost certain to be disclosed 

The present aiticle is the leport of an investigation of the con- 
cept of roimdness. The purpose of the investigation was to test 



1.0UIS rONG 


291 


the scope oi lange of the ronri.nf i 

what chilJien inciude m the "c^h* insofar as possible 

specficnilv, i'"™' "T” 

two-(linicnsionjl figuici Kliivcr hne “ cj'linJi ical ohjcces and 

,h. ...... .1 "ir “ *”■— .1 




* VK/ll US 

placed (F„„. .) 



FIGURE 1 
Apparatus 


leZ whc„ tl,. ,IU,n„„at,on ,s 

g eate, ns.de tl.e boY than ouN.dc The haw ,nto wIiilI, the com- 
partments plug contains two holes, out of which the reward (a piece 



292 


JOURNAL OP genetic psychology 



23 - , 



PlGURE 2 

ScilCMATIC DrAWINC OF APPARATUS 
A-~One Wily VUloR Mirror 
13— Cardy Hole and Receplacic 
C— Inside Box 
D— Outside Bo< 

E— Phmgeis 
F— Cotincuing Jacks 
G— Lamps 
H — Candy Tube 
I~Feed Discs 
J— plunger Springs 
K— Plunger Contacts 
L— Control Panel 


of candy) ^ rolls into a small icccptaclc Weak springs placed in 
the four corners hold the minors flush against tile fioiu of the 
compartments, The contact system is ananged so that pies^uic on 
the minor will cause the lights inside the boxes to be tuincd oft 
and an elcctiic clock to stop At the same time a motoi disc system 
IS eneigizecl and, if the minor of the box which contained the posi- 
tive stimulus was pushed, candy dcliveicd. If tlie child icspondcd 
to the negative stimulus, the motor disc system is not energized, 
and no candy is received. (By thiowing a switch, howevei, candy 
may be leceivcd from cither compaitinent ) Anothei switch en- 
iibles the cxpciimentei to select which box is to dchvei candy and 
as this contact is made the lights go on inside the box and the clock 
staits (An auxiliaiy switch ra.ty be used to stait and stop the clock 
at will.) 

Throughout this papei the apparatus descubed is the one now 


'Tile candy used w.is <!niall, round, and colored, it was n iion-sticky 
variety and dissolved laihcr icadily 
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Wiring Diaoram or Api»aratu» 

A—Fowci Switcli 
B—Reaponse Switclica 
C— Selector Switch 
D — Timing Switch 
E — Le/t Selection Pilot 
P— Right Selection Pilot 
G — Left Motoi 
H — Right Motor 
I — Success Pilot 
J— Box Lights 
K — Timing Pilot 
L— Timing Outlet 
M — Power Inlet 
N — Power Outlet 
0 — Desk Light 
P — Desk Light 
Q — Power Pilot 
R — Rcinvs 


m use Fiom tune to time inipiovemcnts have been niiule Tlicse 
chanjjcs for the most pait have had to do with the intcin.d mecliaiucs 
of the appaiatus The one exception to this was the meclianism for 
the child’s lespoiisc In the call}' stage of the cxpciiment the le- 
sponsc consisted of picssmg down a kev which extended out fiom 
the base of the apparatus Tlic keys, one foi each compaitmcnt, 
were ducctiv ovci the candy holes which weic centeicd foi each 
box It was found that these keys stood out fiom the test of the 
appai.itiis and consequently the child picsscd them spontaneously, 
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This was a highly desirable feature, but at the same time, the young 
child seemed to pi ess the keys without looking at the compaitinent, 
and so it was decided to attempt to centei the child’s attention on 
the compaitmcnts by having the response consist of piessiiig the 
minoi This system has been in opeiation long enough to permit 
the statement that the attempt has been lelativciv successful, but 
because the response is not so obvious, one oi two demonstrations 
aie sometimes needed When the new system was first installed 
only one spring was used in each box. This was placed in the 
upper corner out of sight It is obvious that more piessure is 
then needed at the bottom of the raiiioi than at the top Tiis 
featuie has been clirainated by placing springs at each of the foui 
cornel s of the glass (The springs arc concealed within the innci 
compartment of each box; sec Figure 2 ) 

The only parts of the appaiatus exposed to the child arc the 
compaitments, receptacles, and base containing the candy holes, 
since curtains completely suriound the appaiatus and extend fiom 
the flooi practically to tlic ceiling 

The method seems paiticulailv suited to woilc with children find 
has tile following advantages 

I. Veibal instructions nie piactically eliminated This should 
remove the troublesome factoi of equating instructions when child- 
ren of different age levels arc used 

2 The situation is suitable for childicn ovei a wide age range 
The response is a vciv simple act, consequently the young child is 
not penalized by limited motor cooi duration or lack of verbal ability. 

3 The situation is meaningful to the child Everyllung neces- 
sary for the solution of the pioblem is within his visual range and 
a close association exists between the response and the lewaicl. 

4 Stimuli can be piecisely controlled. All types of stimuli 
can be used, the only limiting factor being the size of the compart- 
ments, The stiimili are lemoved fioin the child’s vision as he 
responds. All adjustments and arrangements of the stimuli are 
made outside the visual range of the child. 

5 All secondaiy cues are eliminated E is behind the curtains 
All auditory, visual, tactual and olfactoiy cues aie ruled out. The 
apparatus is perfectly silent during the period of exposure of the 
objects Only after the child responds docs the appaiatus make 
a noise as candy is being dispensed Theic is also a click of the 
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lelfiy as the light is turned on for the next trial, but this has been 
found very convenient because the child soon Icains to use it as nil 
indication that the machine is leady to work again. There are no 
visual cues since the compartments are identical and interchangeable. 
The same amount of piessurc is icquiicd in responding to a com- 
paitment rcgaidless of whether oi not it contains the positive 
stimulus, so tliat no tactual cue opciatcs as a differential. Since 
candy is always kept ready to be dispensed fiom both compaitinenu 
no olfactoiy cue is present 

6 The stimuli are removed from the child's vision as soon as 
he lesponds. 

7. No screen is supcilmposcd in fiont of the child between 
tnals and thcieby any extiancous disturbing factoi is avoided A 
oiic-wav minor pievents the child from obscivmg the cxpeiimcntcr, 
and at the same time, affords some children cntcitniiinicnt during 
the lecoiding and airangmg of objects 

8 E can observe the child, witbout the lattei being aware of 
It, by a one-way system of mirrors 
9. Motivation is cxtiemcly good. 

C PaocpouRr 

The child is biouglit into the room and is seated before tlic 
appaiatus E goes behind the cuitains (answering any questions 0 
asks about where E is oi what he is doing in a vague manner, c g , 
”I am wotktng”) The lights arc then turned on and a ball and 
a block (Condition 1) arc exposed, one object in each compartment 
The child/’s reaction is noted through the one-way vision system 
Usually a gicat deal of exploration, including questions oi state- 
ments about tlic objects, occui.s ns soon as the lights go on Some- 
times tlie minors will be touched in this piocess of initial investi- 
gation K attempts to turn questions such as* what shall I do, 
how does it work, etc , back to the child by asking, foi example, 
liow do you think it woiks? If aftci a period of about five minutes 
the child has still not piesscd the minor, E presses tlic muroi of 
the compailincnt containing the positive stimulus^ 0 is usually 
gieatlv surpiised by the lights going oft and the candj: coming out 
The ciistomaiy icaction is "Do tt again " In some cases it has been 


'“In scoring, these ttuils .ire considered as incorrect responses 
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TABIE I 

Stimulus Pairs and Criteria 


CoimI 

tinn 

ii- 

No 

Criterion 



TyPe S siimvh 



1 

Rcri TV>V)\)cr picUue Wall (FntUus — 3 4- m ) \s 
N.itural wooden rectangle (S + x S.+ x 2 7 cm ) 

20 consecutive 
to Pos S 

Rs 

2 

Red nibhei picture ball (ladius — 3 4 cm) y'* 
Cream-colored wooden triangle (14.5 x 68 x 

2 2 cm ) 

10 consecutive 
to Pos S 

Ra 

3 

White ruhbei golf ball (radius — 21 cm) vs 
White creased papci drinking cup (6$ cm 
high , R uf top — Z 8 cm. , R of bottom — 2.0 cm 1 

10 conaeciitive 
to Pos 8 

Rs 

4 

White and red striped marble (radius — 0.8 
cm) vs Natural wooden rectangle (S3 x 27 

X 2 7 cm ) 

10 consecutive 
to Pos S 

Rs 

5 

Orange vs 

Drinimg glass (9 5 cm high, R of top — 3 6 
cm 1 R of bottom-'S.l cm ) 

10 consecutive 
to Pos S 

Ra 

6 

Small red wooden b.ill (R— 2 25 cm., V — 48 cii 
cm ) V8 Stnnll red wooden cube (L“l 7 cm , 

V — SI cu cm.) 

10 trials 


1 

Small green wooden ball (R — 225 cm , V— V8 
cu, cm ) vs Large green wooden cube (L— 7.2 
cm ; V— 373 cu cm ) 

10 trials 


i 

Large green wooden ball (R— 44 ctn > V — 357 
cu cm ) va Small green wooden cube (L— 3 7 
cm , V — 51 cu cm ) 

10 trials 


9 

Large red wooden ball (R — 44 cm , V — 357 
cu. cm ) vs Large green woodca cube (L~- 7 2 
cm , V— 373 cu. cm ) 

10 trials 


10 

Large red wooden ball v$ Large red wooden 
cube 

10 liiaU 


11 

Large red wooden ball vs Small red wooden 
cube 

10 trials 


12 

Large red wooden ball vs. Small green wooden 
cube 

1 trial 


13 

Large green wooden ball vs Large red wooden 
aibc 

1 trial 


H 

Large green wooden boll v Small red wooden 
cube 

1 trial 


15 

Small red wooden ball vs. Large red wooden 
cube 

1 trial 


16. 

Small red wooden ball vs I.arge green wooden 
cube 

1 trial 


17 

Siii.ll] red wouden ball vs. Smalt green wooden 
cube 

1 trial 


IS 

Small green wooden ball vs Large red wooden 
ciihc 

1 trial 


19 

Large green wooden ball vs Large green 
wooden cube 

1 trial 
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TABLE 1 (cotiliiiBcd) 


Condi- 
iion No 


Cutenun 

20 

Smnll green ^vooden ball vs Small red wooden 
cube 

1 trial 

21 

Small green wooden ball yi. Small green 
wooden cube 

1 trial 

2tA 

Background varied Y vs N (No background) , 

N vs R; B vs Y ; Q vs N, H vs G (Each 
pair presented once) 

S trials 


7 ypa C stHHuU 


22 

Natural wooden disc (R — 3 7 cm depili — 2 0 
cm) vs White icctangalar paper box (49 x 

4 9 X 2 3 cm ) 

10 trials 

23. 

Round brass metal box (R — 2 0 cm, depth — 

I 6 cm ) vs 8'Si{lc(l green glass pill bottle (S 5 

X 3 4 X Z 3 cm ) 

10 trials 

2* 

Red uibber circular sponge (R— 3 5 cm 5 depth 
—3,7 cm ) vs White rubber rectangular sponge 
(5 7x5+x+d cm.) 

10 trials 

25 

IJIrck perforated Q’pewntten ribbon holder 
(R 27 cm , clepiti — 16 cm) vs Kcct.mgnliir 
wooden match box (5 9 x.37 x 18 cm) 

10 trials 

2C 

Natural wooden circular peg (R— I 8 cm , 
length 5 5 cm ) vs Yellow wooden (iix*sided) 
rectangular pencil (sides — 0 3 cm , length ISO 
cm with point inel ) 

10 trials 

27 

Aluminum circular box (R — 16 cm., length— 
4,2 cm ) vs, U-shaped black cover (44 x 29 

X 2 0 cm ) 

10 trials 

28 

Yellow circular roll of scaling pjper (R — 40 
cm , R of hallow portion — 1 8 cm , depth— 

5 1 cm ) vs Rectangular glass Hd (top — 5 1 

X 5 1 cm , bottom — 4.9 x 4 9 cm , depth — 1 6 
cm ) 

10 trials 

29 

Circular gl.ass bottle (R — 09 cm; length — 

8 2 cm) vs Rectangular glass bottle (5 3 x 

2 2 X 2 2 cm ) 

10 trials 

30. 

Circular papei outline (R — 41, R of hollow 
portion — 3 8; svulth — ^2 5 cm) vs Rectangular 
paper outline (6 5 x 6 5 x Z 5 era ; hollow 

10 trials 


portion — 6,3 x 6 3 cm ) 



TyPf T s/inii(ft 


31 

Two-dimensional figures (4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, l5-sidcd figuics) and a circle, 
area of all — +8 sr cm (approx) R— 2 25 cm 
Each figure paired with every other figure once 
in haphazard order 

78 trials 

32 

1 wo-UimensiDiial figures (same as Coiid 31) 
Each many-sided figure paired wilh circle five 
times 

60 Inals 
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found necessaiy to give another demonstration on the second trial. 

The rtnount of <[ssistance vaiics from child to child, Tlie com- 
plete elimination of this vaiiJition would be higiily desirable, but 
with children diffeung Riaikcdly in such chcUacteubtics as exploia- 
toiy urge, initiative, and peisisteiice, astandaid pioceduie in icgaid 
to assistance "would not solve the problem The following procedure 
was employed to eliminate the effects of the vaiiation, An arbitraiy 
ciiterioii of consecutive lesponses (20 in this instance) to the posi- 
tive stimulus has been set up and tbe data on tlie trials necessaiy to 
reach tins level of peifoimance arc not consideied in the picsent 
analysis so that the vaiiation m instruction will not effect the final 
icsult. Thus, the fiist situation (a ball and a block) serves as an 
oiiencation period and in a sense the expeument begins only after 
20 correct responses Imvc been made. 

At this point the pair of stimuli listed as Condition 2 (see Table 
1) aic exposed In this condition the ciitenon is 10 consecutive 
coirect responses When this criterion has been icachcd Condition 
3 IS presented to the child; the criterion is again 10 consecutive 
respoiibcs to the positive stimulus. Table 1 presents a list of the 
conditions along with a dcsciiptioii of the objects. The cuteiion 
for each condition is also listed ui this tabic It ivill be noted that 
for Condition 6 and the conditions following it, "10 tnah"' oi "1 
tiial" is listed. For these conditions each paii of stimuli was pre- 
sented exactly the number of times designated, icgfirdless of whether 
the child responded to the positive or to the negative stimulus. The 
positive or rewarded stimulus is always listed as the first member 
of the pair The negative stimulus was not icwaided (An ex- 
ception to this will be discussed later ) 

Anothei factor m the pioceduic that should be mentioned is the 
conversation between the child and the cxpeiimentei The latter 
encouiaged this conversation and his pait in it consisted mainly of 
asking an occasional question Paiticulai caie was taken to avoid 
any standaid questions or remarks that might serve as cues to the 
child 

The position of the positive stimulus was shifted fiotu left to 
right according to Gelleimann’s pieariangcd chance orclet (2) 

An attempt was made to keep the intervals between experimental 
sessions constant, but in scveial uistances illness made tins impossible 
The children weie tested on Monday, Wednesday, and Fiiday. 
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The time of the day was constant for any one child, but varied 
from child to child. It was found that the relationship between 
the time of expeiiinentmg and the hast meal was unimportant for 
all childicn except the vciy youngest These children were tested 
bcfoie tlieii mid-dav meal. 

As a result of pielimmary work it was decided to make no at- 
tempt to keep tile number of trials pei scsskmi constant The only 
constant factor was the maxiinuin number of trials per day, whicii 
was set at 40 Oidinanly the testing period took about 30 minutes 
It was found that on some days the child was perfectly content to 
lun thiough 30 oi 40 trials while on othci days he might become 
icstless and inattentive aftei 15 oi 20 trials. When the lattci 
condition existed the cxpciimcntmg was terminated foi the dav. 


D. Stimuli 

The stiiuuli aic listed in T.ible 1 Tlic discussion will he facili- 
tated by brc.aking up the list into three paits The first group 
(Conditions 1 through 21/i) consists of tiucc-dimcnsionnl, splieii- 
cal objects (Type S) These stimuli tan be fuither divided into 
two gioups In the fiist sub-group (Conditions 1 thioiigh 5) the 
positive stimuli me all pcifcct spheres, except the fifth, which is 
not so symmetrical as the other four Two of the negative stimuli 
(cup and glass) might well be consideicd round also The second 
sub-group (Conditions 6 thioiigli 21/7) consists of eight objects 
winch lepiesent all possible combinations of the thiee variables used, 
VIZ., size (small, laige), color (red, giccn), and shape (b.ill, cube) 
These objects aie .iiiaiigcd in 16 pans and within four of these 
pairs (Conditions 6, 10, 19, 21), shape is the only v.iiiablc which 
difteis. In Condition 6, foi example, the objects arc alike in swe, 
coloi, biiglitncss, and material, and diftcn only in shape. 

These objects wete the last members of the first gioup and weie 
mtioduccd so tli.it the concept of sphciical rouiuhiess might be 
cleaily formulated bcfoic a shift was made to cylinilncal ami two- 
dimensional objects. This technique docs not piove th.it it is roiiiid- 
ncss alone to which the child is reacting, for, as Kliivcr (4) has 
pointed out, the response is dependent upon a constellation of stimuli 
and it IS possible that had some of the identical chaiacteiistics of 
the stimulus (eg,, biiglitncss, mateiial) been vaiied a breakdown 
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in the cliscnminanon migiht have occuiied j«i spite of the continued 
presence of the joundness variable The pioceclure has, howevei, 
eliminated the operation of two vaiiables (size and color ) which 
might be expected to be especially effective in determining the re- 
sponses of children of the given age level 

In Condition 2\A the factor of backgiound is varied in an ex- 
ploratory fashion The pair of objects used in Condition 21 is 
again picscnted five times (see Table I), but instead of the objects 
lesting on the floor (painted white) of the box, a piece of colored 
paper, coveiing the entire bottom of the box, is inserted between 
the flow and the object The colors picsented were red. yellow, 
blue, and gieen. 

Tlic second group of stimuli (Conditions 22 thiough 30) com- 
prises familiar objects, the positive stiinuli (Type C) being cylind- 
rical, but not spherical. Scveial negative stimuli (Conditions 23 
and 2^) which fiom certain aspects might also be considcicd round, 
weic introduced. 

The third gioup of stimuli (Conditions 31 and 32) is composed 
of figures cut from black caidboaid (Type T) ® They .sie alike 
in aiea, color, and matcnal They wcic presented vertically The 
group consists of a cncle and 12 many-sided figuics, the niimbci of 
sides langing from foui tliiougli 15 In Condition 31, these 13 
figures are presented so that each figure is paired once with every 
other figure, making in all, 78 combinations picscntcd in a standard 
haphazard mannei. In Condition 32, one mc-mbei of tlie pan is 
always the circle, the other stimulus being one of the manj'-sided 
figures The procedure was to picsciit the cncle paued with each 
of the other figures five times, sUcting with the foui-sidcd one and 
increasing the numbei of sides bv one after each set of five trials 

E Subjects 

Thiitccn subjects took pait in this cxpeiimcnt The age range 
was from three yems to mx ycais, three months (See Table 2 for 
age, sex, IQ and length of experimental period foi each child ) 
The children are members of the Normal Child Development Study 
and are all normal and healthy. The socio-economic status of their 

Thehe figures may be considered two-dimensional m spite of the fact 
that they were presented against a background This assumption was 
checked by using figures painted on cardbo.ird 
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TABLE 2 


Ace, Sex, Intplligence QuonnNT, and Lencih or Experimental Period 
OF Subjects 


Subjects 

Sex 

Interval 
of cxpl, 
mu da 

Age nt inicl 
|»t ofcxpt, 
yrs mo 

W 

E D 

F 

7-29 

3-0 

lOO 

RoM 

M 

2-1 S 

35 

118 

A R 

M 

0-24 

3-6 

118 

L n 

M 

4-1 

4 10 

105 

J c 

U 

1-13 

4-n 

102 

T P 

M 

4-3 

4-11 

121 

B B 

F 

8-11 

5-4 

137 

C C 

F 

1-9 

5-4 

13+ 

F M 

F 

3-15 

5S 

98 

M M 

F 

4-17 

S-S 

104 

M \V 

F 

0-16 

5-10 

96 

M II 

F 

2-18 

6-0 

115 

A D 

M 

3-23 

6-3 

121 


parents is about that of the average New York familj' These 
children had been subjects in experiments conducted by otlier mem- 
bers of our i>taf¥ as well as by the ^vrlter They aic, therefore, ac- 
customed both to experimental routine and to the present experi- 
menter. 


F Results 

The percentage of responses to the positive stnniilvis in each con- 
dition IS presented m Table 3 for the 13 children who lenmcd the 
first situation Each child’s score, along with the average for the 
entire group, is given This table suggests a relation between age 
and percentage of correct responses. A rank difterence coirclation 
of 64± 12 was found between chronological age and the mean per 
cent for all conditions. Similarly a coricl.ition of 58± 13 was 
found between this mean per cent and mental age The table shows 
that in ll instances out of 416 the percentage of responses to tlie 
positive stimulus is less than 50, In 26 instances (including the 11 
ca'Jcs above) the pcicentage is less than 70, and in 64 instances it 
is less than 90, It follows that the positive stimulus was chosen 
50 pei cent of the time, or more, in each of 405 out of a possible 
416 situations, and 90 per cent of the time, on more, in each of 352 
situations. On the basis of this last pioportion, the general state- 
ment may tlicn be made that in all but 15 per cent of the situa- 
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tioii'? tlic positive stitnulus continued) to be selected bv those subjects 
who had niasteicd Condition 1 This consistcuev of pciforniiince 
iinplics a icalizatioii of the concept involved in the e\peunicnt 

Additional evidence which seems to demoiistrjtc the satisfactoiv 
cstablisliment of the concept can be gained fiom an analysis of tlie 
fust icsponses made after a change of stimulus objects Table 4 
presents the nuiuliei of le-s^xinses to the negative siimuUis on the 
fiist tiuil of each condition This table shows that the negative 
stimulus was responded to m only 51 instances (M pei cent) on 
the fust tiial The significance of the fiist lespoiisc to a new situa- 
tion as an indicator of the effect of previous tiaining has been sticssed 
bv Waiden and Rowley (10) in connection with tiansposition 
expciiincnts Although tins >s not a typical transposition cxpcuincnt, 
the impoitance of the fiist icaction is not thereby diminislied This 
lesponsc is significant because it is the only icaction to a specific 
stimulus situation wliicli is ficc fiom the effect of a picvious re- 
sponse to that situation That is, the second, niul all succeeding, 
reactions will be affected by the coiicctncss or incoircctncss of tlic 
fiist Since the louiul, oi roundest, object was selected the fiist 
time in 352 instances out of 403, we have some indication that the 
concept of lourdncss detci mined the subject’s reactions 

It will be iccallcd that eight equated objects were picsentcd in 
Conditions 6 through 2\J Due to the objective sundarity of this 
gioup It IS piescnted as a unit in Tabic 5 Sucli treatment was 
planned befoieliand and consequently, as noted above, some condi- 
tions wcie piescnted only once By a giouping of the data, the 
chance factoi which would have made the icsults from those condi- 
tions piescnted only once of dubious value, has been counteracted 
Tabic 5 IS divided into thiec paits coucsponding to the tlirec types 
of stimulus (perfectly spbciical objects, cjlindiical objects, and 
Lwo-dimcnsional figuies) (See Figuic 4 fot a giapluc piesentation 
of Table 5 ) This table shows clcai-cut difteicnces m the results 
foi the tliice groups. The average gioup pciccntage of icsponses to 
the positive stimulus foi all childien is highest for Tvpc S (spherical 
objects) lowest foi Condition 31 of Type 7’‘ (two dimensional 
objects) and midway foi Type C (cylindrical objects) and Condi- 

*In this discussion Condition 31 uill lie considered the mam condition of 
Tvpe r stimuli The apparent discrepancy between the two group-i will 
be discussed below 
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tion 32 of Type T This same ordei also holds for the majority 
of the individual children. The drop in the percentage of responses 
to the positive stimulus with the introduction of stimuli of Types 
C and 7 is interesting to note 

One othei interesting trend is indicated in Table 5 within the 
group of Type C stimuli there seems to be a giadual rise in the 
percentage of responses to the positive stimulus which may indicate 
an adjustment pciiod. At first the behavior which has been suc- 
cessful with stimuli on Type S may not appear to the child to be 
applicable to this new and diftercnt situation, but aftci reacting 
to several pairs of these objects the subject appears to become ad- 
justed to this change and lecognizes the positive stimulus almost 
at once. This ticnd is, howcvei, not consistent as will be seen from 
a careful study of the table. 

At first It might appeal that thcie is a similai fnctoi operating 
in the group of Type T stimuli when both Conditions 31 and 32 
are considered together. This is, however, not the case No such 
trend of improvement shows up within Condition 31 although it 
consists of 78 trials. The rm in percentage occuis with the change 
from Condition 31 to 32 Since the same figures were presented 
in both conditions, the mannci of presentation, which varied, must 
be the factor accounting for the sudden rise. It will be recalled 
that in Condition 31 the figures wcic mtcrpaircd with cadi otlier; 
eg, a four-sided figure was paired once with each of the other 
figuics Thus a circle was present m only 12 (15 pei cent) of tlie 
78 pans, whereas in Condition 32, a circle was always present 
Consequently, in the majority of the cases of Condition 31 the 
child’s task was to pick the figuie most nearly round, or the one 
with the larger number of sides The mental set is certainly differ- 
ent in this situation Since Table 5 shoavs that when the many- 
sided figures are paired with only a ciicle the rcspon''e is consistently 
to the positive stimulus, the drop in the percentage of responses to 
the positive stimulus in Condition 31 can leasonably be attributed 
to the difference in the procedure and not to the figures themselves 
A few of the subject’s veibal responses will be given They 
clearly indicate that the attiibutc of loundness was consciously re- 
acted to by some of the children When the cylindiical objects 
were presented, L D called the positive stimuli “ball blocks,” 
whereas spheiical objects had been consistently called “balls ” This 
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subject sa.d tbe “ball stands” svhen the ttved ancns.onal (iRtnes 
wc.e .ntroduced Anothc, clnld (T.R) ponded out that “candy 
comes out where bloclr ,s-n lound blocic" (Condition 26) Dur- 
ing the presentation of the tivo-dimeiisional figure he made such 
remarks as the following "Whce-i renad”? "Tn„ch u louml"} 
I oof to s„ M h The following remark was 

made by //. D during Condition 2- "//,,o bdl u, (compart- 

mtT\i),i}ie}i I can t flush any (glass) ” A little latci, duimg Con- 
dition 5, he said. Eveiythhiff goi to be touttd io get unuly out." 

G. Discussion or RtsuiTs 

Bcfoie begiiiniilg a discussion of the lesults a pioblem relating 
to procedure will be considered In several investigations of con- 
cept ormanon m the animal field the critical trial technique sug- 
gested by Kolilc. has been employed (5) The gciieial procedure 
followed IS to tram the animal to the desired stimulus object, .ind 
then to present him with two new stimuli both of which arc rewarded 
Since motivation is thereby equalized, it is assumed that any pref- 
erence foi one of the new stimiih will be the result of the previous 
training experience (cf. 6, p 128). The advisability of using 
tins technique with children was investigated in a preliminary 
experiment It was observed that a child could be expected to make 
a response to a negative stimulus every once m a while These 
sporadic responses may be due to a tcinpoiary loss of inteiest, a 
decrease in motivation, or puic curiosity. The occuricncc of such 
responses in a critical tnal senes changes the whole situation The 
clnld discovers that a lesponse to the negative stimulus is icwaidcd 
This lb usually a surprise to him and the novelty of obtaining candy 
from a different object seems to furnish an additional incentive 
to responil to it Thus the child may icspond to this stimulus for 
seveial trials Eventually he may switcli back to the positive 
stimulus, but in the meantime the pcrcent.igc of responses to the 
positive stimulus lias been made meaningless Alternating types of 
behavioi may be the result of leceiving omdy from the negative 
stimulus On the next trial or two the child may return to the 
positive stimulus and then later go back to the negative The 
knowledge that candy received fiom cither stimulus may result in 
{a) a position habit, (i) a tendency to respond to both compart- 
ments, practically simultaneously, oi (c) a random response to one 
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compartment and then anotliei without any regard to the objects 
in tlie compaitment 

It seems to the writer, theiefore, that the introduction of ciltrcal 
trials will eventually, but inevitably, lead to a biealcdown of the 
original training If, on the other hand, critical tilals arc not pre- 
sented, then the child soon leains that one stimulus will be rewarded 
and the otlier will not. Thus when a new pair of stimuli is intro 
duced he knows that only one of them is associated with a lewaid 
If on the first trial Ire receives a reward, then the problem has been 
solved for his only task is to continue lesponding to this stimulus. 
If the negative stimulus was chosen on the first trial, then the 
child has onlv to remcmbci that on all succeeding tuals with this 
pair of objects he must icspond to the other object. This line of 
reasoning leads to the conclusion tliat the method of scoring em- 
ployed m tinnsposition expciimcnts is more valid, since the empha- 
sis is placed on the fiist response (or fiist few responses). The 
main objection to such a scoring proccduie is that landoin or chance 
responses, winch are to be expected occasionally when young child- 
ren are used as subjects, cause the reliability of single measures to 
be questioned Consequently, a midillc couisc has been adopted 
Critical trials have not been picscnted m the main experiment re- 
ported hcicin, but instead tlic data have been analyzed to show the 
numbci of lesponses to the positive stimulus on the fiist trial of any 
condition as well as to all of the trials gioupcd 
A gioup analysis of! the data fiom the point of view of the num- 
ber of responses to the positive stimulus (Table 3) indicates that 
m 85 pci cent of the conditions the positive stimulus was chosen on 
tlie average not less thari nine times out! of ten A similai analysis 
fiom the point of view of the number of responses to the positive 
stimulus on the fiiso trial shows that this stimulus was selected in 
87 pel cent of the conditions (Table 4) Thus the results fiom 
the two analyses agree and seem to indicate that foi the gioup ns 
a whole the concept of roundness was established A consideration 
of individual subjects shows that all consistently gave responses 
which indicated that th^ weie leacting to the concept; yet some 
subjects with certain types of stimuli made such a low pciccntage 
of responses to the positive stimulus that it seems doubtful whether 
with these particular stimuli the concept operated. This was 
espcciallv true of £ D and Ro M , whose lesiilts are little better 
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than chance foi all twO'dimcnsional figuics and foi practically all 
cylindiical objects. Other instances of low peiccntagcs are noticed, 
but these aie scatteicd among the subjects It may, thcicfore, be 
said that the remaining 11 subjects established the concept of round- 
ness, but With ceitain stimulus conditions this lesponsc was weak- 
ened or broken down. An analysis of the fust lesponsc to tUfterent 
conditions leads to similar conclusions, but the bicakdown of Sub- 
jects E, D. and Ro M is not so clearly indic.ited A consulcia- 
tion of the responses to only the Type C stimuli docs, howcvei, 
indicate that the results of E D. and Ro M arc coiup.u.iblc to 
cliance expectation The lesults point to the conclusion that the 
concept of roiiiidness was established foi all subjects, but tliat tlie 
eftect produced by vaiving the stimulus concHtions diffcicd fioin 
subject to subject 

These vaiiations in the stimulus conditions consisted of Jiangcs 
fiom sphciical objects (Type 5), to cyliiulric.il objects (Type C), 
and finally to two-dimensional objects (Type T) The icsults of 
each group will be discussed first and will be followed by a dis- 
cussion of the icUtions between the groups Each group wiU be 
coiisideied as a unit and no attempt will be made to an.ilvzo the 
individual conditions within a group since the data on the varia- 
tions (eg, background and the dcgicc of roundness between objects 
of a pail) that occuned fiom condition to condition aid too mcagei 
to wan ant such treatment 

The pcicentagc of responses to the positive stiiinili of Type S 
are all above 90 (Table 5), » except m five instances Table 4 shows 
that six children made no fiist responses to negative stimuli of Type 
S', the largest number of such icsponscs was thice (C C), Thus 
theic seems to be no doubt( that alt cluldicn rc^po^tJcd on the basis 
of the concept of roundness. 

Witli the introduction of the cylindiical objects (Type C) there 
IS a derimte drop in the percentage of respomes to the positive 
stimulus When the cuive foi the percentage of responses to all 
positive stimuli of Type C (Figure 3) is inspected, it is observed 
that the initial diop is followed*' by a slight tendency to use, This 
trend, although not present to the same degree in all subjects, sug- 
gests that the sliift from'' spherical to cylindrical objects caused some 
icadjustment This adjustment piobably consisted of a shift m 
mental set from tlie expectation of S|)hci ical objects to the cxpccta- 



312 


JOURNAL OF GENETIC PSYCHOLOGY 


tion of cylindrical objects as the rewarded stimulus. The estab- 
lished response was upset m only hvo subjects {E D. and Ro M ) 
The percentage of responses for the Type C stimuli of these two 
children appioximates chance expectation This is true not only 
for the average of Type G stimuli, but also for many of the separate 
conditions of this group of stimuli. Consequently the responses of 
the'-e two children werq not determined on the basis of roundness. 

A considerable amount of variation in the percentage of the re- 
sponses to the positive stimulus ii> caused by the introduction of 
two-dimensional figures (Type T) The results of E D and M 
are chance scores, the other subjects’ percentages are, however, 
greater than could be expected on the basis of chance alone Con- 
sequently the otlier subjects responded on the basis of roundness, 
but with varying consistency It will be recalled that the per- 
centages for Condition 31 are consistently lower than for Condition 
32. (Exceptions aie E D and Ro M , their data will be omitted 
from the following discussion of Type T.) This has been attributed 
to differences in the method of presentation (ic, in Condition 31 
the comparison was between many-sided figures and manv-sided 
figures or circle, wliilc in Condition 32 one comparison figure M'as 
always a circle) 

The high percentage of Condition 32 is taken to mean that the 
subjects’ concept of roundness included two-dimensional roundness 
as well as three Thus the interesting points brought out by the 
percentages of Conditions 31 and 32 aic (<t) that tlic child’s gen- 
eralization spreads to figures practically lacking a third dimension 
and (i) that lie also tends to chooso the more nearlj”^ round figure, 
but with less consistency than when choosing between round and 
non-round figures This decrease in consistency may be due to a 
restricted concept of roundness, or the situation may be complicated 
by a difficult perceptual discrimination. That is, the child, as a 
result of recnfoTcements on previous trials, may be aware that to 
get candy the object most nearly round must be selected, but even 
though attempting to do this lie may misjudge the correct stimulus. 

When tile relationship betw'een the various types of stimulus 
IS considered it is found that, following the preliminary training 
period with spherical objects, the response to the positive stimulus 
is most consistently made to Type S stimuli, less to Type G and 
least in Condition 31 of Type T, while Condition 32 is comparable 
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in some instances to Type C percentages and in otiicrs to Type S. 
This may be intei preted to mean that the subjects, except E. D 
and Ro. M . after having learned to select spherical objects con- 
sistently (above 90 pe, cent of the time) selected cylindrical and 
two-dimensional objects without further instructions or training, 
llius their concept of roundness included all three gioiips of 
objects. The spread to cylindrical objects was not, however, im- 
mediate; an adjustment penod was necessary, the duiatum of 
which was probably longer than the experiment since the consistency 
ot selecting tlie positive cylindrical stimulus never icached that of 
selecting the splicncal stimulus There seems to have been less 
distuibance bv the introduction of the two-dimensional figures than 
bv that' of the cylindrical objects, but it is impossible to be sure of 
this since the latlci always preceded the former, fuitlicrmorc, some 
experience with the two-dimensional figuics was obtained in Con- 
dition 31, the effect of which on the responses made in Condition 
32 cannot be detcimincd 

The concept of spherical ^oundncs^ wlacii was cstahhsiicd em- 
braced cylindrical and two-dimensional objects to about the same 
extent in 11 of the 13 subjects Furtlicrmorc, the concept also 
allowed foi the selecting of the roundest of two*dimensional non- 
round figures, but this spread of the concept is not so complete 
as in the case of cylindrical or two-dimcmionnl round objects 
Stated in another way, in 11 subjects the range of equivalence for 
the concept of spliencal roundness included cvhndiicnl objects, two- 
dimensional figures, and the roundest of two-dimensional non-round 
figures 


When the percentage of responses to the positive stimulus of all 
conditions is coii'idcred, it is evident that the child rcs[)ondcd on 
a relative ratliei than an absolute basis. In no instance do the 
results indicate that nn absolute attribute of the positive (oi nega- 
tive) stimulus was the dcteirainiiig factor of the response Tins 
is clearly indicated bv the pcicentages of Tabic 5 ns well as the 
number of first responses to the negative stimulus (Table 4) 

The lesponsc is not dependent upon the physical identity of the 
stimuli but rather upon the characteristic wIiilIi distinguishes the 
positive stimulus from the negative This characteristic is .sbstracted 
from tlic stimulus conditions and cannot be dcscubed in terms of 
quantitative phvsiul attributes It is built up gradually by the 
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isolation of vaiious differences between two stimuli A final genei- 
alization is formed with the isolation of ai characteristic which en- 
ables the collect stimulus to be chosen comistcntly 

H Summary and Conclusion 

The present investigation was concerned with a study of the 
concept of loundness in young childien. Thirteen childicn, varying 
from thiee ycais of age to six ycais, three months, weic tiamcd to 
respond to a ball when paired with a block in a discrimination 
apparatus The lesponse consisted of a simple manual act. Only 
icsponses to the positive stimulus were rcwaided. 

The objectsi were exposed to the subjects in pairs. Thice groups 
of positive stimuli were piesciitcd* sphciical objects (Type S) j cyl- 
indiLcal objects (Type C), and two-dimensional figiiics (Type T). 
Each consisted of nine or moic dlffeient pairs of stimuli In one 
condition (31) non-iound figuies wcic paired with non-iound as 
well as round figures. It was found that* 

1 All 13 subjects gave evidence of having establislicd a concept 
of spherical loundncss on the basis of the percentage of icsponses 
to the positive stimulus as well as on the basis of the number of 
lesponscs to the positive stimulus on the first piescntation of each 
pair of new and different stimuli. 

2 This concept of sphciical roundness was broad enough to 
include cylindrical objects as well as sphciical objects in 11 of the 
13 subjects. 

3. The concept of sphciical-circulai roundness of 11 children 
included two-dimensional roundness, and the loundest figure of a 
pair of non-iound two-dimensional figures. 

4. The spread was not, however, equal for cylindrical objects, 
two-dimensional lound figures, and roundest of two-dimensional 
figures. Cylindrical objects and lOund two-dimensional figures were 
most readily included in the pie-established concept, but even in 
these two instances a distinct diop in the percentage of responses 
to tlie positive stimulus is noted when these types of stimuli were 
first introduced. A moie maiked drop is found when non-round 
figures are paired. This may indicate^ that the limits of the range 
of equivalence of the concept of loundness were being appio.iched, 
01 that the results may be adveisely influenced by the difficult pci- 
ceptual discrimination that was involved. 
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In conclusion tlie concept of sphciical loiindness established in 
the subjects included cylindrical roundness, two-dimensional round- 
ness, and two-dimensional roundest All responses wcic found to 
be le ativc m the sense that no single physical chaiacterist.c dctei- 
mined the response ** 
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KLCTING CHANCE FACTORS IN THE 

TRUE-FALSE EXAMINATION'*' 
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Cll, Idrcn , arc largely aftocted by „ coaect wind, 

they call fairness. . fhe far, teacher ,s one wl,„ „ acc.natc” (2) 

ure exTc.lv I l™tPorts to nieas- 
ure exactly and only g,vcs a rough estimate The mere fact tliat 

a test gives the same results when scored hy two or mo.e people . 

no assurance that ,t ,s fair to the pupils who are measured Ob' 

jectivity in scoring is nut necessarily an assurance of an accurate 
measuring mstiumcnt accurate 

ar jTs'ed T, TT ‘T ‘'""'"‘"'"S school marks and scllani mark, 
are used foi a great many purposes some of whicli detcnniiic the 
pupil s attitude toward school and life For most of these purposes 
marks obtained from alternate-response tests arc generally assumed 
to be accurate measures of a pupil’s status. 

Most studies that have been made for the purpose of measuring 
the amount of erior m the true-false test have failed to deal with 

of 25 eS'n inn T“ »«roduccd when a group 

of 25, 60, or 100 pupils arc measured Instead of a number of units 

‘in'nnn^'^^ ^ ordmarv true-false test, from 500 to 

50,000 units have been used There ,s a vast difference m the 
. mount of error obtained from guessing at 25 items taken 200 times 
and that obtained fiom guessing at 5,000 Items Another oversight 
of some writers is to distinguish between the number of items on 

!^V I ii^r examination docs not 

guess at al of the items which a test contains. It ,s also uncommon 

for true-false tests of more than 200 items to be administered under 
ordinary testing conditions. 

The purpose of thts study wus to creeto „ test.nj s.tu.ot.on .n 
which the subjects guessed at a certain numbei of statements to 
score these guesses bv means of a tiue-faisc scoring key, and to 
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determine tlie extent of agreement oi departure of tlic subjects’ 
guesses with that which might be expected from the use of the 
rights-minus-wrongs formula. 

In order to make sure that the tests piovulcd only for pure 
guesses the following proceduie was followed* («) The tests weie 
written m Latin, (b) Latin woids within each supposed sentence 
or Item were airanged in a random fashion (they piobably would 
not have m.ade sense to a pcison who could tianslate Latin) , and 
(c) the tests weie administered to students vvlio had ncvci studied 
Latin. 

The tests were mimeographed in lengths of 10, 25, 40, 70, and 
100 Items Each length of test was adrainistcicd to gioiips of 25, 
60, and 100 pupils, lespcctivcly Tables were built fioin the icsults 
Theie was a ticquency distribution foi each of the different lengths 
of tests as adininistcied to 25 pupils in each group, 60 pupils in each 
gioup, and 100 pupils m each group. Siikc some of the lesults 
showed an excess for ught responses and some of the lesults showed 
an excess of wrong lesponses, a constant was added to each scoic. 
This constant in all cases equalled 50. 

The icason for adding a constant was explained in a picvioiis 
article (1). The same tabulai ari.ingcinent was followed in this 
study as that shown in the preliminary study witli the exception that 
the percentile points of each distiibution has been computed. Since 
the proceduic in icarranging the tables to caie for tlic constant 
should be evident fiom the piclimmary study, the law-data tables 
have been omitted fiom this study. T)ic tcimmology apidicd to the 
distributions of this study diffcis slightly fioin that applied to the 
distiibutions of the first study In the pichminaiy study the com- 
parable distiibiitions were called “Hypothetical"; in this study they 
lire called “Constant Added The term "Constant Added" is 
reduced to the symbol ‘X/I " The latter title is piobablv inoie 
characteristic of the distributions than the formei 

The Constant Added Chance Distributions 

Table 1 shows five ""CA’" chance distiibutions of Latin test scores 
based upon the assumption that classes with 25 pupils in each 
class take five-true-false Latin tests each of wluch is 150, 120, 90, 
75, and 60 items in length, that on each of the diftcieut lengths 
of tests each pupil knows exactly 50 items, and that each pupil 
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TABLE 1 

false Latin Tests Each oV Wmc^B is 

LCNG-ni, Thai' qn Each of the DirrnirM'p’il^^' Items in 

Knows Exactly SO Items, ah^ThaJeahi Pnp»‘^"® 

100, 70, 40. 25 AND 10 iTkMS AcCOADIKO ^ , ®U®SSLS AT THE REMAINING 

or T„> 7,' f---™ Lb^OT,,. 


Score 


] 


70 

62 

60 

58 

57 

56 

S+ 

S3 

52 

51 

SO 

49 

48 

47 

46 

45 

44 

42 

40 

38 

36 

28 


100 ^'"*'“'"‘5®® *'« following number of guesses 

2 j ^ 25 10 

i- + S 6 


1 


Total 

Guesses 

Pior—Pa 
P Sfi Pk 

p,^p^ 


25 
2,500 
43 00 
20 OO 
1238 


25 
1,750 
32 00 
21 50 
9 67 


25 

1,000 
20 00 
16 SO 
7 33 


25 
625 
12 00 
8 SO 
5 42 


25 
250 
8 00 
7 92 
4,78 


guSes -Sht 

Ruesses at the lemaming 100, 70, 40. 25. and 10 items accoidinn 
to each of the icspect.ve lengths of tl.c tests mentioned above 
Column 1 shows the scoies paiallcl to which aie the frequencies 
•^hown m Columns 2, 3. 4. 5. and 6 Column 2 shows, that for 
the 25 tests contnining 100 items, there was one paper with a score 
of 70, two papcis with scores of 58, two papers with scores of 56 
SIX papeis with scoics of 54, and so on through the column 
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The percentile points at the bottom of the column show that 
when n group of 25 pupils each guess at 100 items of a true- 
false test containing 150 items the luckiest pupil may have an 
advantage of 42 items over the unluckicst pupil, the luckiest 10 per 
cent of the group may have an advantage of 20 items over the 
unluckicst 10 per cent of the Rioup, and the luckiest 25 per cent 
of tlic group may have an advantage of at least 12 items over 
the unluckicst 25 per cent of the group 
Column 5 shows that when a group of 25 pupils each guess at 
25 Items of a true-false test containing 75 items the luckiest pupil 
mav have an advantage of at least 12 items ovei the unluckicst pupil, 
the luckiest 10 per cent of the group may have an advantage of at 
least ^ Items over the unluckicst 10 per cent of the group, and the 
luckiest 25 per cent of tiic group may have an advantage of at least 
5 Items over the unluckicst 25 pet cent of the group. 

Column 6 shosvs that when a gioup of 25 pupils each guess at 
10 items of a true-false test containing 60 items the luckiest pupil 
may have an advantj^e of at least 8 items ovci the imluckiest pupil 
of the group, the luckiest 10 per cent of the group may have an 
advantage of at least 8 items over the unluckicst 10 per cent of the 
group, and the luckiest 25 pci cent of the group may have an advan- 
tage of at least 5 items ovci the unluckicst 25 pci cent of the group 
The percentile points of Columns 3 and 4 may be mteipicted in 
the same manner <is Columns 2, 5, and 6 have been interpreted 
Table 2 shows five "CA’' chance distributions of scores based 
upon the assumption that classes with 60 pupils in each class take 
five true-false Latin tests each of which is 150, 120, 90, 75, and 
60 items in length, that on each of the diltcrent lengths of tests 
each pupil knows cNactly 50 items, and that each pupil guesses at 
the remaining 100, 70, 40, 25, and 10 items according to each of the 
respective lengths of the tests mentioned above. 

Column 1 shows that when a group of 60 pupils each guess at 
100 items of a true-false test containing ISO items the following 
advantages may occui due to mere chance the luckiest pupil over 
the unluckicst pupil, 36 items, the luckiest 10 per cent over the 
unluckicst 10 per cent, 24 items, the luckiest 25 pci cent over the 
unluckicst 25 per cent, 14 items. 

Column 6 shows that w'hcn a group of 60 pupils each guess at 10 
Items of a true-false test containing 60 items the following advaiuagcs 
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That Cusses with 60 Pupus Faci^ c!a« Assumption 

Latin Te^ Each of Which s iso Truf-Facse 

Length, That on Each or the niFrrBPv.w Items in 

Exactiy so Items, and That Each Pmu o"' 

100, 70. 40, 25 and 10 Items According S Remaining 

the Tr«s 


Score 

1 


63 

64 
63 
62 
60 

39 
58 
56 
55 
5+ 
53 
52 
51 
50 
49 
48 
47 
46 
45 
14 
43 
42 
41 

40 
38 
37 
36 
3+ 
32 
2S 


Total tests 
Guesses 
Pm — Po 
Pw—P\0 

P 1i~P IS 


100 

2 


, +0 25 

J 4 5 


60 

6,000 
36 00 
24 33 
14 00 


II 


1 


60 
4,200 
40 00 
1689 
12 34 


60 
2,400 
32 00 
17 17 
10 34 


12 


60 
1,500 
26 00 
11 61 
7 40 


III” table. 14,700 

guesses aver nglit guesses, 190 


10 

6 


1 

1 

6 

10 

13 

16 

8 

5 


60 
600 
14 00 
8 54 
5 07 


Total excess wrong 
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may occur due to meie chance the luckiest pupil ovci the unluckicst 
pupil, 14 Items, the luckiest 10 pei cent over the unliickiest 10 per 
cent, 9 Items; the luckiest 25 per cent over the unluciciest 25 per 
cent, 5 items 

The non-unifoimity with winch factors of chance may operate 
is indicated by the advantage of the luckiest pupil ovei the unluckiest 
pupil as shown in Columns 2 and 3 In Column 2 this advantage 
foi 100 guesses amounted to 36 items and the same advantages as 
shown in Column 3 amounts to 40 items. 

Table 3 shows five chance distributions of scores based upon 
the assumption that classes with 100 pupils in each class take five 
true-false Latin tests each of wliicli is 150, 120, 90, 75, and 60 items 
ill length, that on each of the diffeient lengths of tests each pupil 
knows exactly 50 items, and that each pupil guesses at the icmaimtig 
100, 70, 40, 25, and 10 items accoiding to each of the respective 
lengths of the tests mentioned above. 

Column 2 shows that when a gioup of 100 pupils each guess 
at 100 items of a tiuc*false test containing 150 items the following 
advantages may occur due to mere cliancc* the luckiest pupil over 
the unluckiest pupil, 44 items, the luckiest 10 pci cent ovei the 
unluckiest 10 per cent, 24 items; tlic luckiest 25 per cent ovei the 
unluckiest 25 pei cent, 15 items 

Column 6 shows that when a gioup of 100 pupils each guess at 
10 Items of a true-false test containing 60 items the following 
advantages may occui due to mere chance: the luckiest pupil over 
the unluckiest pupil, 14 items, the luckiest 10 per cent of the gioup 
ovei the unluckiest 10 per cent of the group, 7 items, and the 
luckiest 25 per cent of the group over the unluckiest 25 per cent 
of the group, 4 items 

Conclusions 

This study indicates that for tests having a number of items equal 
to 10, 25, 40, 70, and 100 at which the pupils must guess the rights- 
minus-wrongs method of scoring does not lediice tlie influence of 
the factor of chance sufRcicntly to make the tiue- false test a reliable 
measuring instrument unless the proportion of guessed items to 
known items is comparatively small. 

The gicater the number of itans on a test at which the jiupil 
must guess the greater aie his chances of making an occasional high 
or low score through chance alone. 
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Lahn 100 Pupils in Sh r™*' 

0^ Wh'cii is iso 120 on Truc-Faisp 

LrNGTH, That on Each or the DiffS^I-v;^?'. ^0 Items in 

Knows Exactly 50 Items ank Tests Each Pupii 

100, 70, 40, 25 AND 10 ITLMS A^Romc TO IrcH f Remaining 


Score 

1 


70 

58 

56 
64 
63 
62 
60 

59 
58 

57 
56 
55 
54 
53 
52 
51 
50 
49 

43 
47 
46 
45 

44 
43 
42 
41 
40 

33 
37 
36 

34 
32 
23 
26 


100 

2 


1 


Total tests 
Guesses 
■Picm— ^0 

^eir—Pia 
/•ts— P« 


100 
10,000 
44 00 
24 00 
14 83 


4 25 

^ 4 S 


II 


14 

14 


lOO 
7,000 
42 00 
22 33 
10.71 


14 

11 

14 


13 


100 
4,000 
3400 
1778 
8 40 


18 

17 

18 
16 


10 


lOO 
2,500 
26,00 
1240 
5 S3 


10 

6 


1 

1 

13 

18 

25 

22 

IS 

5 


100 
1,000 
14 00 
7.44 
444 


Total numbei of guessed items in this (able 24 500 I 

guesses ovei right guesses, 106 ' 
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It IS possible foi a test of 50 items to be moie viilid and 
reliable than anotliei test of 100 items This depends upon the 
number ot items at which the pupil guesses in piopoition to the 
total number of items which the test contains 

Some wntcis have lecommciided that subjects be insLiucted not 
to guess If a student guesses, he must sufter the consequences when 
he makes unlucky guesses He also profits when he makes lucky 
guesses Then too, there is the person who is amenable to instruc- 
tion and who may leave out some of the statements of which he is not 
sure because he does not know for suie if he knows or docs not know 
In otlier woids, thcie is no scientific way of finding out whether 
the subject guesses oi docs not guess, whclhci he pats himself on 
the back wlicn lie is lucky or whether he blames the tcachci when 
he IS unlucky Howevci, there has been a slight advantage found in 
favoi of accuiacv wlicn pupils aic instructed not to guess 
The wutci recommends the scoiing of doubtful items befoie the 
individual score of class mcmbeis is computed Those items which 
fail to be answered correctly by fiom 55 to 95 per cent of the class 
should be eliminated befoie the scoie of the iiuhvirhial membeis is 
deteimincd Since appioviniately 50 pci cent of a gioup answering 
an examination statement will answci it correctly and 50 per cent 
incorrectly as a icsult of chance, when chance opeiates accoiding 
to expectation, a maigm of 5 pci cent is not too much to allow for 
the variation in the unifoiin opciation of it Less than 50 pei cent 
of a class answciing ,i statement coiiectlv indicates icsiilts which 
aie negative to the icsiiIts expected by the tcachei when the scoring 
key was constructed Such a situation may indicate that the teaching 
was negative to the concept which the teacliei had in mind, that 
tlieie was a high degice of cliance involved, oi that the teacher's 
viewpoint is wrong or at least different from the viewpoint of the 
class concciiiing this pariiculai statement 
In thefiist and last situations, the teachci has not produced enough 
change in the pupil's way of thinking to make the statement woithy 
of inclusion in the test In any event, it is bettei to eliminate the 
item, foi It icflccts cithci on the tcachei’s judgment of how well 
he has tauglit, or on his ability to teach in a corapiehcnsiblc inaiinei 
Even when tiuc-false tests have been coiistiucted so that the diffi- 
culty of the test is in the pioper proportion to the accomplishment 
of the class, they a:e still only rough cstuiutcs of the individual 
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cop.,., ouec„.e-.„r.m::^ Tc .trr'.T 

bee,, const, ucted from the 800,0^0^(10 

a lange of from 55 to 90 with a mcd,ao'’of 73 9"* 

iiormnl di<iHibution The scoics of Hi.c ^ ^ k ^ It vv.is .ilmcst a 

uuo five group, h, „,ea„s oH^ri 0 ,:erd'’( H T,"’ 

of this distnbm.on was to determ.ne ^ I I'c pmposc 

individual membeis ot .i class should ‘ ‘ ^ 

j Ti r n in I , "inould icccive in connection with the 

Column 5| with the abote (listnbutinn Tf /«Lv« • i**' 

mstance as .t did in Tabic 2 cZln \ .1 “ 

tlie pupil should be placed Lh Lsung ^jliolrw^e " ‘i 

biition, and if the pupil knew exaeth 75 of 100 items” .3 guessed aj 
the .emain.ng 25 items on a scries of 60 tests, h.s markVwo 1 
Pioximatelv as oMous one nknrk of H ma.ks of t lo lrvl 

rhof fl ^ emphasized 

c.,d, testing PC, 'md "" 

Thcie may be ^mc who will conclude that such a distiibution of 
siicli a pupil s niai ks is inimatci.al due to the tact that he is an average 
pupil and that the final outcome of hts 60 maiks gives liini in 
.veiage standing of C That is. the final summation L the i u 
cf many examinations gives the pupil approx.matelv h.s tn.e status 
wiiter can find little fault witlt such a philosophy as it applies 
0 many tests It ,s b,as.callv «,und However, the psycholi^ca: 
effect of such inconsistency mav lead to immediate attitudes on the 
pai of the pupil which are basically unsound Tins mav be espe- 
ci.% tiue of the immediate eflect upon the attitudes of younger 

V\s an illustration, suppose that an average jmpil gets a in.uk ot 
D a one testing penod and a mark of li at the next testing peuod 
01 that a pupil should woik vc.y dd.genth piev.ous to one testing 
pciiod and that he is so uiifoitunatc with his guesses tliat he receives 
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Jin average mJiik of C and that lie fails to woik up to his ability 
previous to the succeeding testing period hut is so lucky with his 
guesses that he leceives the same mark. Isn't such a situation as 
either of these likely to lead the pupil to assume a passive attitude 
toward his school program? 

Teachers, who feel that the tiue-falsc examination is an exact 
instrument of measiiremeiit, may also be led to wrong conclusions 
concerning the child’s efforts. Parents to whom the lepoits fiom 
such measuicments aie sent may penalize the child foi conditions 
whicli are entirely beyond his control. If thcie are situations in 
which the alternate-response test measures certain knowledge, atti- 
tudes 01 skills better than other types of tests, they should be used 
But why not accept a scientific attitude towaid such testing situa- 
tions and frankly admit that their accuracy is questionable even 
though they are carefully constiuctcd and propeily applied. 
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]Vf<itern,'il behaviot comnii^e j-K* n/><-< 
of offspiiiifT It is Oidinaidy seen dunncl*'^ with the care 

between tlie birth of the youiie ind th t ^ > o., tlic peiiotl 

one of the mam featmes '7 

Phvsis of the hormoncrp.olac n ‘T 

(19). attempts have beermad m a 

hypophyseal ext'iacts (7 34 m'T hehavior with 

(26,27,28,21) ' ’ '^'^h piolactin 

repoued ,o .nte.fcre with .h,'* belut,„. (arZa^T'™ 
nal beliavior m the mLsc. ■mechanisms of mater- 

•A Material 

Mice of pu.e strains (mainly also CHI. C3H. C. JK. CIWIN 
in m'etalL^crur x 6 ''ry'ft"' ^'"= T 

attempt to escape the antlior’s hand, neither did they attU ,t 
^JThe^als were given ftce access to watci and puima fox chow.^ 

Mieceivcd ,n tlic Echtoual Office on August 31, 1933 
A piuhmififliy i&port of the require «-p tu * 
pitblished elsovheic (14). * ^ **'" ■'"'estigation has been 

®Wc aie indebted to Dr L C Strong for the 
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B Bphavior During LAcrvnoN 

The Mndeistarvcling of the expet iments lejwrtcd below necessitates 
a brief account of the behavior of hnctating mice 

The matcinal activities of the mouse arc vciy snnilat to those 
which liave been desenbed foi the rat (33, 20, 34) The maternal 
mouse, usually after snifhng at the young put in hei cage, rctiievcd 
It, holding It between her teeth by the skin of the back, and earned 
It to the nest After depositing the young, she went back to tlic 
place of ictrieving and continued to pick up young and cany them 
to the nest as long as she found one In one instance, 50 newborn 
mice put in the cage of a lactating mouse wcic icadily letncvcd It 
was not possible to observe a discrimination between foster young 
and the own young of the animal 

In the nest, the lactating mouse licked the voung tlioioughly, fre- 
quently confining her litkmg to the cxtcimil genitalia She then 
huddled over the voung When the young were sucking tlic nipples, 
she seemed to be in a relaxed position, legs stretched over the young, 
remaining immobile m spite of the crawling and shifting of tlie 
nurslings This calmness was m contrast to the habitual lestless- 
ness of mice, and was espcuallv noticeable when a cage containing 
several mice was opened . usually all the animals left tlic nest except 
the females in the act of nursing 

During the lactation period, various activities were observed which, 
unlike retrieving, licking, and cuddling, wcic not directly piovokcd 
by the piescnce of young (<?) Nest building was cbaracteiizcd by 
digging and cairying materia! to the site of the nest to be constructed, 
resulting in a hollow nest ficqucntly enclosing the animal (b) De- 
fense reactions were obscived mostly in isolated animals. Such re- 
actions could be seen when a mouse was introduced into a cage where 
a lactating animal was kept with her young tlie newcomer was 
usually fought When young were born m a cage where several 
mice weie picsent, it was sometimes observed that after the parturi- 
tion the mother did not permit the other adult mice to penetrate 
into the common nest, 

C Methods and Results 

Maternal behavior was examined by placing a young for five min- 
utes in the cage of the animal to be tested. Killing of the young 
was only rarely observed, contrary to what luippcns in colonics of 
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mice wliitli aic not used to being handled Two types of tests wcic 
used: eitliei a single newboin inou&e was presented oi mice pups of 
various ages were successively put in the cage 

In botli tests three types of icactions were noted (n) Retrieving 
was lated "one,” when the young was picked up and dioppcd any- 
whcie in the cage, "two,” when the voung was carried to the nest, 
and "three," when the mouse then came back to the spot where the 
pup had been found (i) The caie of the young was latcd "one" 
when licking of the young for over 60 seconds was observed , and 
"two" when the mouse would sit over the young in the nest until 
the end of the five-mmute test (c) Nest building was sometimes 
found to occur It was latcd "one" when thcie was digging in the 
shavings; "two” when matcnal was earned to the nest, "three" vv.is 
applied to the budding of a hollow nest ovei tlic young. 'Die 
aibitrarv addition of the /igmes for letiicvmg, oirc, and nest build- 
ing furnished a ‘'nuitcinal index" fiom 1 to 8 whicli appealed to be 
helpful in tins investigation (13), 

1 P>ot»ocn/it»e Valve of Yovnp Alice 

Tlie value of the tests for maternal behavior was found to depend 
on the age of the young used foi testing We have frequently 
observed that a mouse will display full matctiul activity towaitls 
a newborn mouse, but will pay little attention to a lO-day-old one, 
and will ignme one 15 days old. The ability of the young to elicit 
matcinal activity appeared to decrease as the age increased, os has 
been icported for the lat (34) This cftcctivcness of tlie young to 
evoke expiessions of maternal behavior is icfcired to in this paper as 
their ‘‘provocative value." 

In order to measure the provocative value of young of different 
ages, the frequency of the rctiicving of voung of four different 
ages was determined. For this purpose 15 (±1 )-day, 10 (±l)-tlriv, 
5 (zbl)-day and new-born (O-I day) young were successively 
placed foi 5 minutes each in the cage of the same ndult animal ** 
One hundred and ninety-two such tests were performed at 2-3-ddy 
intervals, using 20 lactating females These tests showed that new- 


IS possible, especially in view of the "sensitization" factor discussed 
below, ibat failure to present voung of different ages in a mixed, balanced 
order, may bavc affected the Tesiilts slightly, tending to increase the number 
of younger, and to detrease tlie number of older, pups retrieved 
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TABLE I 

FREQUENCY Of TIIL ReTRIPVIHO OF YoGNC OF DUFERENT AgES 

Tests with lactating Tests with parentalmales 
females 

Number Fiequency Number Frequency 
retrieved ofrctncying rcttievecl of retrieving 
^=192 N~S2 


0-l-(iay-old young 

160 

83% 

44 

85% 

5-day-old young 

149 

n% 

41 

79% 

10-day-old young 

10+ 

54% 

21 

40% 

15-day-old young 

21 

11% 

8 

15% 


born <tnd 5-day-old young were letncvcd much more ficqucntly 
tlian were older pups (Table I, Columns 2 and 3) The fie- 
quencics of the rctucvmg of new bom, 5-tlay, 10-dnv and 15-day 
young by lactating females were 83 pci cent, 78 per cent, 54 per 
cent, and 11 pei cent icspectivcly. Using these figures as an index 
of the provocative values of the young, one secs that these values 
decicasc relatively mote raptdlv as the age of tlie young incicases 
(Figure 1). 

Since a 15-day-old young has but little piovocativc value, one may 
assume that a mouse whiclt letnevcs it has a strong maternal drive 
On the other hand, a mouse which would respond only to a new- 
born young (strong stimulus) has only a weak maternal drive 

If young of different ages arc presented to a maternal mouse, the 
oldest young retueved will indicate the smallest stimulus capable 
of eliciting matcinal responses The age of the oldest young re- 
trieved may be used as a figure for the intensity of the maternal 
behavior, as was done by Wicsnci and Shcatd foi the rat. This 
convenient method was used in out investigation. 

Instead of using the age of the oldest young letiievcd as an index 
of maternal behavior, one might derive fiom the cuivc (Figure 1) 
the corresponding provocative values The figuics, thus calculated, 
did not appreciably change the results given below and will not be 
reported 

2. Vacations hi Malenuil Behavtoi Dmiiiff Lactation 

In most mammals, mateinal bchavioi has close lelationsliip to 
lactation, appearing and dkappearing with it (15) Fuithcimoic, 
during lactation vaiiations m maternal behavior have been found 
In the rat, this behavior reached a peak soon aftei parturition and 
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number 

OF yOUNG 

retrieved 



ACE OF roVNG 
(IN DA/S) 


„ FIGURE 1 

Numd™ of Yoo»o MioE or D.fh.eft Ages Re™,„e„ 
WITH Lactatinc Females 

The youngest pups were the most frequently retrieved 
the greatest piovocative value 


IN 192 Tests Madf 
nnd, therefore, Jind 


clecre,ised slowly until the end of the 
Casual obseivations revealed that this 
and rabbits also 


lactation period (33, 34). 
might be the case for cats 


Twenty mice weic tested three times .a week, staiting a few 
days before pai till ition and continuing until after the young weie 
weaned The animals were sepaiated from then young foi a half 
lour before the test The age of the oldest young retrieved, deter- 
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FIGURE 2 

Variations or Maternal Behavior Indicated oy the Variations or tub 
Aoe or THE Oldpst Young Retrieved, Before, During 
AND Aftcr Lactation 

mined ns described in the picceding section, was used as a figure 
for the intensity of the maternal behavior The maternal index was 
calculated from the obscivations on the new born young presented 
at the end of the test In addition, tests on eiglit mice were made 
as late as three weeks, and on four mice, over three months aftei 
the end of lactation 

The results (Table 2 and Figure 2) have been supplemented with 
data on the rat, which were calculated from Wicsnei and Slieard’s 
figures showing the peak of maternal behavior .it p.irtuiition and 
its gradual decrease during lactation, as reported for tills species 
(34, 20) In the mouse there wcic no such variations of maternal 
behavior Neither the fnatcrnnl index not the average age of the 
oldest young letricved showed important modifications. 

However, the figures suggested the possibility of a sliglit increase 
of maternal behavior before parturition and of a small peak just 
after partuiition (Table 2) Analysis of the data showed that these 
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featuies existed only in primiparous females This was apparently 
due to hoimonal shifts before and at parturition, althougli the 
stimulation by the young used for the tests might have been the agent 
of this increase, <as indicated below in this paper. The increase of 
maternal behavioi at the first p.artuiitk)n was more definite with 
the mice of the stiains N and F (two mice of each) Furtlicrmorc, 
m these animals, the avciage age of the oldest young ictncvcd de- 
Cicascd during lactation, from 8 1 soon after paituiition to three 10 
days later, and 2 5, 21 days later The five multiparous females did 
not show variations of maternal bchavioi befoie, during, or after 
lactation, but the averages suggested a moie intense bcliavior than 
in primiparous females (Table 3). The number of positive tests 


TABLE 3 

iNiENsirv or Maternal Behavior m Primiparous and Muiiiparous Females 



Mvuubet of 

Number of teats 

Percent 
of post- 

Maternal 

Average 
age of 
oldest 
young 
retrieved 


animals 

Total 

Positive 

live tests 

index 

(in days) 

Primipnrou* 

Multiparous 

IS 

132 

114 

76% 

3,7 

70 

5 

35 

30 

86% 

38 

9,0 


was larger and the average age of the oldest young retiieved, greater 
in multiparous than m pumiparoiis femnles However, the average 
maternal index was tlie same in the two cases 

Oil the other hand, an intense and immediate matcinal behavior 
was observed m six out of eight fcnfiales kept away fiom young foi 
three weeks and in four out of four females kept away fioin voung 
for three months after the end of the lactation period (Table 2) 
One of these females, in addition to the usual test was given 50 
new-born young. She retrieved, licked and cuddled them eagerly, 
and displayed definite unrest, when the j'oung had been removed 
So typical a behavior outside lactation confirmed die small importance 
that the hormonal set-up of lactation had on the maintenance of 
maternal activities. 

3 Mdiernal Behavior m Vailtms Phystoloffual anel Ex/ieiimental 

Gondiiions 

A behavior similar to that shown by lactating and post-lactating 
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Methodical investigations “owed ml f 
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of 47 males horn 22 to 120 davs^^'oT'"'^*^ Ninety-foin per cent 
maternal behavior. It was iKiiJlf exhibit 
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ovei foui days. The eftat of the V,.."’**’ not 

to in this pape. as "sensitization.” Agfoun onl'’'''’'''"i'* 

nia es were tested with young of diftercfit age, 5 T"' 5 rTfr^* 

old) in the same way as the Isimhnt* f i , ’ 
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Eiglit out of nine mtce,^ having received 10,000 to 16,000 R U 
of ocstrin m fractionated doses from bnth until tlicv weie tested 
at the age of 121 to 203 davs. became ieadil\ inatciiuil in the piescncc 
of young 

A few obseivations on the matcinal bcliavioi of lats showed a 
fairly complete pattern in two out of tiucc hypopliysectomizcd 
lactating female lats (13) and in three out of 10 tioimal vngin 
female lats aftei sensitization Retrieving alone was found in 
viigin females (5 out of 10), normal (4 out of 6) and castiated 
(2 out of 3) male lats five months of age, also after sensitization 

D Discussion 

1 Physioloffiial Phenomena of Lactation (Rat, Mottse) 

A brief account ot the physiology of lactation is ncccssni) here 
foi the mtcrpictation of the results rcpoitcd above 

Milk secretion is initiated by the icicasc of pinlacliii fiom the 
hypophysis as a consequence of the inteiiuption, at paiturition, of 
the hoiinoiial secretions fiom the placenta and the corpus luteum ot 
pregnancy (19). A leflex lioin the empty utcius also conditions 
millc scciction, since Sclyc has shown that lactation may be inhibited 
by filling tile uteius with paraffin aftci tlic fetuses have been 
icinovcd (30) 

The maintenance of lactation, which lasts tor about 21 days, 
is due to suction on tiie nipples, since the milk secietion stops when 
the young are pievented fiom sucking lly means of neivous path- 
ways, the suction acts on the hypoplu'sis, causing it to telease 
prolactin, thus maintaining lactation (31, 10). Suction is also the 
cause of the anocstrus of lactation no follicles tipcn in the ovai\ 
and the aiuinal docs not come in heat This too, may be due to the 
release of prolactin, inasmuch as the injection of this hoimonc pre- 
vents cstrus (6, 12, 15). 

The giving ot milk to the young causes the mother to lose a 
considerable qu.'iiitity of nutritive elements Some lats have been 
found to seciete ovci night from 3 to 8 cc of ,i very iich milk 
(protein 11 70 pei cent, fat 14 79 pci cent) (5) As is expected, 
the appetite is increased, an avciagc intake of tliiec times the 
normal amount of fat and piotcin is obscivcd (24). The ensuing 

*\Ve are indebted lo Dr W U Gaidner ftn these .'inimalb 
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highei metabolism ma\ accouiii- fnr tU. 

to 38 4° C in these hctui.nr ^ ^ tempcinture 

trols Th,s iTrnttT J C of H-e con- 

animiils with ovei tour vou™ ‘'f"''*''''' found only ,n 

39" C (16). P.ob,tbly IIS 

metabolism, tile activity ol the hctitinr''“™“l 
u icvcilviiig d.om, IS ve;, - nieasiiteil iit 

2 of the Fcm! of imien,al Behavlo, 

alone was similar to nest buildlne RichtPi ,« ^ t 

ti>ut tat pups constitute ,oot, .'.’fit ifjS; ‘ 

being thus explained on the basis of Hi/, 1 u 

mateinal behav.oi might be .educed to that diivc" 25f S id 

diepped in the nest n„a d?":;!,, ™ 

and Sheaid (34) obscived rats that “reti.eve young eagerl but 
do not build a nest, while in others the icvcisc holds truc^" (d) A 
latemal behav.oi, with its typical disci i.ninat.on between young 
of different ages and pietcieiice for the youngest ones, seemed to be 
present in most species, as revealed by casual observ-ations in cats 
dogs, and even in man Usually, howevci. such a matcinal be! 
havior occur. cd independently oi in the absence of nest building. 
{e) ruitheimoie, the intensity of letrieving and d.sc.im.nation 
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between young of ctifTcicnt ages was comparable in the lactating 
females and in parental males (Tabic 1), although the former built 
nests actively and the latter did not 

One may conclude that n dtive, specifically directed towaids tlv 
young, determined the main foims of niaternal lichavioi in the mouse 

The action of lioimones on such behavior is faiily ccitain m several 
species, for instance, in the dog. When n female dog in heat is 
not sued bv a male, a pseudo-gestatron follows the heat peiiod (19) 
At tile end of this pseudo-gestation, lactation (19) and maternal 
bchavioi (17) takes pl.Tce, as after a normal gestation, although 
there is no paituiition and no young sucking Such an occuirencc 
of mateinal behavioi can only be explained by the hoimonal shifts 
piesent at the onset of lactation 

In the mouse the only features to suggest a hoiinonnl influence 
on maternal behavior were the incicasc in the mateinal activity of 
the females (N and F strains especially) before or at the time of 
the fir&t parturition, and the slightly inoie intense mateinal behavior 
in multipaious than in pnmiparous females. In geneial, during or 
after the lactation period, no variations of maternal comportment 
could be found The idle of hormones is thercfoic veiy restricted 
in the mouse. 

What hormones act on maternal behavior has not so far been 
conclusively deiiionstratcd. Two theories based on tlie two main 
hoimonal features of lactation, namely scciction of prolactin by 
tlic hypophysis and interruption (oi i eduction) of the ovarian- 

secietion of female hoimone, cstrin, have been presented, (a) 

Ehrhardt (7), Wiesner and Shcard (34), and McQiieeii-Williams 
(18) attributed maternal behavior to secretions from the hypophysis. 
The active factor in the hypophysis, after Riddle, Bates, and Lahr 
(26, 27) and Noble, Kumpf, and Billings (21) would be pio- 
lactin. {b) According to Ccni (3), maternal behavior is due to a 
reduction of the gonadal secretions. However, as the secretion of 
prolactin and the absence of estnn secretion are linked (19, 6, 1) 
and both occur during lactation, it is not possible to decide which 

one of these two conditions has a direct beaiing on maternal 

behavior. 

In the mouse, the presence of prolactin or the absence of cstrin 
might be the effective hormonal agent, but neither was essential for 
maternal behavior. The suppression of prolactin, by removal of the 
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liypophysis, did not pievtnt the development of mnternal activities 
Noi did the injection of gcncious <'unDuni:s of female hormone for 
peuods of seveial months aftect the occuiicncc of maternal hchavlor. 

Riddle st.ited that seveial hormones, namely, estrin, piogestcrone 
and piolactin, must act successively in the body before maternal 
bchavioi appears (rat, chicken) (28) Howcvci, in mice which 
wcie castrated at biith to prevent the sex hoimoncs fiom acting 
as a piiming step, matemal behavior still occuired aftci sensitization. 

Anothei possible intcivention of hoimoncs reswUed fiom the 
fact that It was nccessaiy to leave a young in tlic cage foi some time 
befoiQ mateinal behavioi appeared in noii-iiiateinal animals As 
happens often in buds, sensoiial stimuli, winch hcic woiiUl come 
fiom the young, might have detemuned the release of a hoimonc fiom 
the hjpopliysis of the inotlici Thus in the pigeon tlie picscnce of 
the eggs in ihe nest conditioned the release of piolactin fiom the 
liypophvsis of the paients, since the icmoval of the eggs picvcntcd 
tile piolactin-induccd development of tlic ciop gland (23, 25) In 
the mouse, the picscncc ot young, licmg effective in animals dcpiivccl 
of then hypophyses, did not act through a release of a hypophyseal 
hoimonc 

Finally the (UCsence of maternal bchavioi in males eliminated 
the possibility of the bebnvior being caused by the reflexes of parturi- 
tion or of nipple suction The lattei, however, had an action in 
laetacing tcmales which will be icfcued to latci 

As a consequence of the icstiictcd action of the hoimoncs m the 
maternal compoitnicnt of the mouse, a gicat impoitancc must be 
given to the role of the nervous system. It is well known that the 
pattern of a behavioi « usually dependent upon neuronal mechanisms 
(4) ■ Hence the existence of neivous elements comm.inrling maternal 
bchavioi could be assumed The localisation of tliese elements 
might be in the corpus striatum Various lesions of this region in 
the pigeon (29) and in the cichlid fish (22) appealed to suppress 
one, several, ot all the maternal activities of the animals In addi- 
tion, the whole cerebral coitex had an inflvicucc in mammals, mainly 
on tile correlation of the units of bchavioi (2) 

la the uutiation ot maternal activity' observed at the fiist partuii- 
tion of the femak mouse, the active factor, in addition to a slight 
hoiinonal stimulation, may be a “sensitization” of tlie maternal 
bchavioi of the mother by hei young. Expciimentally, such "sensi- 
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tization” could be easily obtained by putting new-born young m the 
cage of animals This sensitization, being similar in normal, cas- 
trated, or liypophyscctomizcd animals, obviously involved only 
nervous mechanisms. 

For similar reasons, the provocation of matcinal bcliavior in ani- 
mals which were already paicntal mav be ascribed to nervous or 
sensorial mechanisms Further pioof of this fact was obtained from 
a compaiison of the lesponses of lactating females and of parental 
males piescnted with young of vaiious ages The piovocative values 
of the young were not greater when tested on females duiing lactation 
than when tested on sensitized males (Table !). Therefore, the 
provocation of matcinal behavior depended on nervous mechanisms 
apparently not influenced by sex oi lactation 

Finally, maternal behavior once initiated was maintained for 
pciiods of time as long as three months even in the absence of young 
(Tabic 2) This maintenance also appealed to depend on the 
nervous system 

In conclusion, the ncivous mechanisms that aic responsible for the 
maternal comportment may function independently of hormones 
not only m paicntal animals, but also m non-p.ucntnl animals, when 
the sensoiial stimulus afforded by the young is prolonged for 
some time, as m the sensitization process 

3, Other Components of Maternal Behavior 

a Nest binl(ltni) was elicited by cold even in non-lactating animals 
(Kinder, 11) The action of cold was immediate, nest building 
being observed as soon as the animal was put in a colder place (16). 
Accoidmg to Kinder, nest building is “a reflex of cold" as arc 
shivering and goose flesh in man (11) During lactation, the cause 
of nest building might be the "reflexes of cold" due to the super- 
noim.il tempciatuie found in lactating animals (16). Sucli leflexcs 
are known in cases of fever m man, especially when the temperature 
is variable That the high temperature of lactating lats was un- 
stable suppoited the opinion that reflexes of cold occiiried which 
determined nest budding Factors other than this lactation fever 
might play a idle, since a high, vauable tcinpcratuic persisted all 
duiing lactation, while nest building gradually decreased (16). 

b, The proloiiffed station on the nest The attraction for the 
young which accompanied the mam forms of maternal behavior ex- 
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plained why the mother went over the young m the nest Tlie 
persistent station on the nest for long periods of time was n conse- 
quence of the marked reduction m the activity of the lactating 
mother (32) . On the other hand, the relaxed attitude of the mother 
in the act of nursing su^ested to us the existence of a pleasure 
derived from suckling the young The thcoictic.il necessity of such 
a pleasure for the preservation of the species and its existence in 
otlier animal species (cat) and even in women pointed to the coirect- 
ness of such an assumption. Tf picscnt, a pleasure deuved fioni 
suckling would contiibute in keeping the mothei ovei the young 
c The defense teacnons, being obseived for the most pait during 
the act of nursing, appeared as anothci consequence of a plcasmc 
derived from nursing, since they compaied with defense reactions 
picsent in animals satisfying other drives (c.g> dog when feeding). 

Out account of the initiation and maintenance of the pattern of 
maternal bcliavioi in lactating female mice may be briefly sum- 
maii 2 ccl‘ (<z) Then intense nest bntUmg was, at least m pait, 
determined by tlie reflexes of cold that occuired as a consequence 
of a liypernoimal and unstable temperature (b) Both reduction 
in the activity of the animals and pleasure derived from nursing 
explained the pichnged station on the nest, (c) The defense re- 
actions often seem to accompany the intense phases of various drives, 
(d) Finally, letrienng, lichvg, and cuddling of the young, wliich 
were looked upon as the mam components of maternal behavior, were 
due ill part to the “sensitization'’ of the mother afforded by the 
continuous piesencc of the young after parturition. Evidence that 
some stimulation of maternal behavior by hormones existed at 
parturition wus lepoitcd above, but the role of the hoimoncs m 
the mouse was less important than in the rat and apparently most 
other species A marked maternal care, being realized tlirougli sen- 
sorial or hoimonal stimuli, will persist indefinitely without need of 
further stimulus 


El. Conclusions 

The complete pattern of maternal behavior m rats and inicc in- 
volves elements of diverse origins. Nest building, prolonged station 
on the nest, and defense reactions are caused by factors without 
direct relation to the mam features of maternal behavior, namely 
retrieving, licking, and cuddling of the young 
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1 In niaternAl mice, the latter behaviors are elicited by young 
and the ability oi the young to do so decreases piogrcssively as their 
age increases 

2 The main expressions of maternal behavior in mice arc little 
influenced by the hormones of parturition and lactation. The only 
features piobably to be attributed to hormonal influences aic an 
increase in maternal activities just before the first paiturition and 
slightly greater activities in multipaious than in piimiparous females 
No other vaiiations could be detected either duiing or after lactation 
periods 

3 In noimal male and virgin female mice, even after removal 
of sex hormones by castration oi hypophvscctoniy, maternal behavior 
could be evoked by leaving young m the cage (sensitization) 

4. Nervous mechanisms may tlicicfoic be considcicd the pri- 
mary factoi involved in the initiation and maintenance of the main 
featuics of maternal bcliavior. 

5. An explanation of the complete pattern of maternal bcliavioi 
in post-paitum females, on the basis of physiological findings, has 
been attempted.® 
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appeaiance of Goddatd's translalions of the Dc Sanctis and the 
Binet-Simon tests of geneial mtelliRcnce in December, 1908, and 
the subsequent Vineland icvision of the Dmct scale in 1911. These 
inconspicuous events, peihaps known at the time to onlv a few in 
this audience, maiked a definite tuininR point m the histoiy of the 
public-school special-class movcnient in the United States. Aflei the 
appearance of the Vineland publications, especially the 1911 scale, 
intelliEciKC testing spread like wild fiic m this country in the public 
schools, courts, icsulential institutions foi dependents and delin- 
quents, and elsewhere Within a few ycais 30,000 copies of the 
Vineland Buiet manuals had been distiibutcd Although the enor- 
mous spiead of the scale was paitly due to the evaggeiations piomul- 
gated rcgaiding its uneiimg accuiacv and its complete adequacy 
for the diagnosis of mental defectiveness (we wcic assuicd that 
“nothing else was icqmrcd in the laigc majoiity of cases”), it 
was also due to the fact that the scale met a genuine need better 
than had cvci been done before, namely, the need foi a simple, 
practical, easily administcicd, standaidizcd, objective scale of tests 
for the measuiement in undcistandablc tciins of levels of intelligence 
and dcgiecs of intellectual deviation Indeed it was the need lu 
the Paiisian schools for such an insliuincnt that led to Its invention 
It is in large mcasuic due to the Binct scale that psychological 
examinations piioi to assignment to special classes has become a 
commonplace piactice thioughout the nation. Perhaps it is not an 
oveistatcmcnt to afRim that all of our modem psychological testing 
in the schools foi puiposcs of educational classification oi mental 
diagnosis oiiginated in the Bmet scale, foi gioup mental testing did 
not flourish on any scale until 1918 or 1919, 

In spite of the nunieioiis ciiticisms lodged against the Binct scale 
during the three decades in which its various levisions have been in 
constant use — some of whidi have been superficial oi iiiclevant while 
others have been wholly pertinent and in some instances even devas- 
tating in their implications — ^it piobably is coiicct to say that the 
Binct scale has been used more ficquently than all otlici clinical 
tests combined for the determination of the level of gencial intelli- 
gence, certainly so far as concerns scliool children, and that it still 
continues to occupy this position of preeminence The continued 
popularity of the scale, whatever its theoretical shortcomings and 
practical imperfections, is attested by tlic fact that two Amcucan 
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revisions have appealed wthm the last two years, iieitliei of which 
marks any basic rcconstiiictton. 

Let no one infer fioin this biief Kitioduction that we arc pre* 
paung the giound fm the picscntation of evidence that the Ihnet 
scale IS the final word In uileUiKcnce nicasuiemcnt technique, tliat 
tlie new icvisioiis cannot he impiovcd, that the svstem of tests oi 
of scale constiiiction is hascti on coiicct psychological piinciplcs, oc 
that the nwmciniis questions bioiight to the fore In the use of the 
scale .ire now fullv inideistood and have been satisfactonly solved, 
such as the questions of the lelative influence of lieicilitaiv and 
ciwuoumentiil f.ictois on the test results the t\.rt\ne, extent, and 
causes of fluctuations in successive test iwifoimances, the natuic anil 
causes of iticgularitics or scattering m the pattern of response to the 
mJivuIual tests, the icltability ot the test semes for diagiuMs oi 
prognosis, then educational and social implications, and the like. 
On the LonlMiv, few of tlic immcious questions piopounded In the 
piodigious I3iirct itic.asiiicinciu woik of moie than a qiiaitej centuiv 
luve been settled with finality, ahhougli (hmiig this rntcival moic 
critical studies ha\c proli.ahly appealed of tlic difteient Binet revi- 
sions .and of icsttlts obtained from tlicn use than of all othci iiiili- 
vicUwl tests cuiicntlv used in clinical practice. The most recent 
ciilicisiris by the Iowa Child Welfare Rescaich Station woikeis 
aie .IS cluillenging as any ih.it have been leveled agmnst the scale 
dining Its enliic histoiy, although the ass.U!lt on the scale itself is 
iinphcic i.uhci than diicct and perhaps less aftccts us fundametunl 
stiuctuic than the uses made of its results as well .is of the icsults 
of otlici tests of ability These investigators’ "pessimistic comincii- 
taiy on the value ot intelligence tests” seems to load iiiosi.ip.iblv 
to the concUiMon that a Ihnct IQ aftovds a ich.ible mc.isuiu of 
intelligence only .it the time the test is given and possesses no piog- 
nostic value .is a mc.isiiic of inhcient or coiistitutinn.il cndinvmeiit 
It .iftouls measuie ot cnviiomucutal stunuUitioii rather than of 
native .ibilitv To quote "The IQ of a child at a given age does 
not necessaiilv tell ns what his futuie IQ will be or what Ins past 
IQ wa*: ” ''Tlicie is now no escape fiom the fact tli.at the IQ’s of 
cluldien have possibilities of change over a large poUion of the IQ 
i.inge tiom genius to feeblemindedness. Children can and do 
cluinge in test IQ fioin average to genius ami tioiu arci.igc to 
feeblemindedness, " depending upon the stuiiulatuig or nou-stimulat- 
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mg cliaracter of the environment. Instances aic cited by the inves- 
tigators of Binet IQ's which increased fiom 98 to 167, an inciease 
of 69 IQ allegedly due to "attendance at pieschool and eniollmcnt 
in an unusually stimulating elementaiy school,” and which decreased 
from 103 to 60, a loss of 43 points allegedly due to an "unfavoiable 
enyironment . in an orphanage wheic almost no individual atten- 
tion was given the childien, -wlicie as many as 35 childien were 
housed in one cottage with an untrained matron in chaige, where 
play materials were not available, wheic contact with oulinary life 
situations was at a mnnmuni" (7, 8, 2, 3) These startling con- 
clusions legal ding the possibilities of education may give pause to 
many special educationists and clinical psychologists, paiticulaily 
those who liave excluded entiicly from tlie benefits of public edu- 
cation childien adjudged ineducable because they fall below an 
IQ of 50, wliich they icgard as iiulubitablc proof of an ineradicable 
or unalterable native defect On tlic otlici linnd, the coikIusiohs 
may aiouse the skepticism, not to say the undisguised hosulity, of 
the liost of woikeis who have striven to provide mentallj' rctaidcd 
childien with the best possible educational facilities that mndeiii 
school systems afford but who have nevci been able, figiiiatively 
speaking, to tiansform sow’s cars into silken puiscs and ivlio aic 
unable to follow the conclusions repeatedly piomulgatcd bv prac- 
tically all of the Iowa group of invcstigatois. 

For a long time we have given lip set vice to the concept of feeble- 
mindedness from social isolation but, piactically, the concept has 
lemained a dend, Icttci. The majoiity of specialists on mental 
defect do not even mention the possibility of mcnt«il defectiveness 
through social dcpiivation Appaiently tlie assumption lias been 
accepted that eiivironracnts so lacking in intellectual stimulation as 
to produce fecblc-mindedncss do not exist on the leality plane in 
this coiintiy oi that feeblc-mindedncss cn^ndered by a socially 
impoverished eiiviionment is a myth. Of many thousands of cases 
passing tliiough the writer’s clinics only four instances of sciious 
mental retardation now come to mind which wcic ascribed puicly 
to mental or educational neglect The case files for these adoles- 
cents are not now at hand, but the -TQ’s based on the 1911 Vineland 
Binet varied from about 60 to 72. Two unschooled sisteis, who had 
been put to work in a mill in Florida at the age of six, weic brought 
by a religious organization to Pittsburgh at the ages of 10 and 14 
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foi an education, and placed I'n -1 MiJJj , w ■ 

mentally deficient, they did not piesent'n 

of the mental defective. The same cin'h ^ ’f 

boy from tlie ^ame state wim ^ ^ ^ 19-year-old 

my clinic in St Loins lefciicd le.iched 

18 when he had a Binet „f ^nt 

case of mental defect ^ 

social and educational ncKlcct^and o*f induced by 

*tlici Cli.ld.en of the sal il, m that 

- z‘zx;’r;rr.:j:r 

lesults of he Biitish mvcstigatois who icpeatcd Stock.iid's expeii 
meiits on the paiental alcoholization ot piinea pigs and ivcm unable 
to substantiate lus cacogenic findings Certainly the Iowa findines 
1 vetifiahlc arc of tiansccndent nnixtitance foi education so fai as 
then implications aic conccined But all the rcm.uks thus far made 
are merely pielimin.iiy to the mam contribution of this paper 

B Description or the Investigation 

It is believed, in 

a least two particulars First, it is based on the largest number 
of Binet tests pcnodically administered to the same subjects, so fat 
as IS revealed by the published results of such testings that have 
come to the writers attention. Twenty-seven semi-annual Stanford- 
Binet 1916 version) testings sverc administcied to Subject A and 
^6 to her sistci, Subject B, four years and three months younger 
tnan // If tlic six easiest tests from the 1905 Binet scale and the 
easiest tests m the Stanfoid-Binet, which weic administeicd from 
tlic Util to tlie 30th month, are included, the number of testings 
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IS 31 foi Subject //. and 29 foi B The data deiivcd fiom sucli an 
extensive, uiiduplicable senes of tests of two iiotmal siblings should 
possess intiinsic intcicst, whctlici oi not the Binet scale has been 
outmoded, as some cntics avei, and quite ap.ut fiom aiw hcaiing the 
icsiilts niav have on man}' of the moot issues .iftecting intelligence 
testing 

Second, all the testings weic done b}' the same poison This 
should make foi unitoimity of test administiation and scoiing 
Binct tests given to the same child bv diftcicnt examines show a 
coiielation of 79 as compaied with 87 wlicn given by the same 
cxamiiieis (Gcjtiiide Pfildicth) 

In the admmistiation of the Bmct scale, the wide uinge method ot 
testing was employed Thus, to illustiatc fiom two age levels’ at 
age five, J uas given 21 tests above hci V-vcai base to age IX 
(exclusive of tlic vocabulaiy test ni X counted at VIII) and B was 
given 2+ tests above bci IV-ycm base to age IX (exclusive of the 
vocabulaiy test ii\ X). At age 9, both // and B weic given 20 tests 
above the base of VIII (counting the vocabulaiy tests in both X 
and XII). This does not include the tests given at .uul below the 
base Many tests wcic .ulmmistcicd many times duiiiig the couise 
of the investigation The extent of the testing dining any sitting 
was determined by tfie natuic of the pcifoimancc in the iippci 
yeai-lcvcU 

In addition to the Bmet, the cxanimalioiis included the mote oi 
less ficqucnt administiation of the Scguui foim hoaul, given as a 
test of maximum speed of leaciion, and Hcaly A and Mealy B foim 
boaids, the Wallin peg boaids, and ccitain antliiopomctric measuie- 
ments (height, weight, spnomctiy, mainiomctiy, and cephalometry) 
In addition to llie tests, a laigc number of obseivatioiis wcie ic- 
coidcd, mostly by the mothei, particulaily duiing tiic fiist few 
ycais of life, of raanv bchavioi chaiactcnstics, the development of 
ciawluig, sitting, standing, wallcing, and speech, dentition, illnesses, 
accidents, falls, and the like. These obscivations were not made 
under highly controlled laboiatoiy conditions, in consequence of 
which some of them aie moie or less foituitous and unsystematic 
Ncveithclcss, they possess a ccitain countcibalancing advantage in 
that they rccoid happenings in relatively fice and iinicgimented life 
situations in a presumably normal home enviionmcnt 

The time available for this paper limits the piescntation to an 
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passes (JO months) m age XVIII yield a rating of IS-C SiilK lecoids 
doiibtles's jieltl spurious IQ increases 

^Basecl on the actual cbronological age except above JG-O, when 16 is 
used as the dlvisoi 

Before the age of thice the six easiest tests la the Bitiet 190S scale and 
the testa in the Stanfoid-IJmet ages HI, IV and V wtic administeicil, with 
tlie follovvirg results expressed in tciiiia of die mimbei of tests passed 
(ralhei than in teims of Ilinet ages) 

Age in months Subject A Subject B 

12J4 5 (inchiding one iiucstion- 

abie response) 


U 

18 

24 

30 


5 

6 

i 9 (iiicinding one (|UCslion- 

able response) 

12 (including 2 ques- 11 (meliicling one qnestion- 
tlonalle responses) able lesponsc) 


urtechmeal recital of some of tlie moie iiucicstuig oi impoitant 
findings and of some of the mnjoi Implications Because of the 
necessary bievitv, rather complete tabulations liavc been supplied 
for the benefit of those who may be intcicstcd to analyze the data 
more fullv than could be done hcie. The tables inchidc the Binet 
age and IQ for each test (Tabic 1), tlic Scginn scores (Table 2) 
and peg board scores (Table 3) for each test, the mean Binet IQ's 
for the whole series of annual and semi-annual testings and for 
various age periods (Tables 4 and 5), the means foi the Seguin form 
board for two age periods (Table 6), llic SD's, MV's, (P’s, PE's 
C’s for the whole scries of annual and semi-annual testings and 
for various age levels (Table 7), vaiious developmental data (Table 
8), the record of Illnesses and injuries (Tabic 9), and the school 
marks (Table 10). 


C Results 

Many striking sinulailtics and ccitain striking differenccb stand 
out m the recoids of these two siblings who possess few of the 
mental or physical traits cliaractciistic of identical twins or identi- 
cal siblings The older one is spare while the younger ore is stout. 
The older tends toward introvcision, the younger towaid extro- 
version. The older tends to be somewhat inhibited and emotionally 
restrained while tlie other tends to be somewliat effusive emotionally 
The older is not inclined to be a free mixer while the younger one 
readily establishes social contacts. 
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TABLE 2 

Seguik Form Board Records i.or Each '1 ri.\[, 


Age 111 yi-ais 

Subject A 

Fastest^ Avc * 

Subject li 
Fasten 

Ave 

2 

113^ 





412 

38 6 

Failed* 


3 

404 

30 3 

6S0 

99 3 

ni 

32 6 

361 

SCO 

76 0 

4 



30 0 

42 3 

4^ 

23 0 

27 9 

28 2 

33 2 

5 



22 2 

25 8 

5K 

210 

3U 



6 



15 4 

19 1 


20 & 

214 

180 

19 + 

7 

lU 

2U 

200 

24 0 

iVi 

17 + 

18 8 

17 4 

191 

3 

200 

200 

12 5 

1S8 

iVi 

140 

16 0 

184 

21 0 


124 

17 4 



10 

(2 0 

151 

11 8 

154 

lOjd 

14 0 

15 1 



11 

13 0 

118 

12 0 

12 1 

111^ 

13 4 

151 



12J4 

14 2 

151 



1+ 

no 

155 




120 

127 




'FaitciC time m $cconils ot thiee tnaU 

*Ave , avciagc time for (luce truls, except foi J, ajte 8 (two tiiali) 

’Failetl on the fii*l acwl xecocid attempu 

^Random IvU anil mm attempts, failed after 172 secoiuh n\ tlie (irst 
trial and 196 seconds in tlie second attempt 

1 . Siimkntiei in Test Futdwtjs 

Surpn^ngly, tlie avetage IQ for the entire senes of semi-annual 
Stniiforcl-Rinet testings based on age 14 as the highest divisor for 
.iges above 14 is 116,3 for A .and 117.1 for B, a neglipible suiierioiitj’ 
of 0 8 70 lot B This IS based on the average of all the tests fiom 
ages tiuee to 16 foi J, the senior sibling, who at 16 had successfully 
peifoimcd all the terts, except the XVIII-ycai forwaid digits test, 
and fiom ages three to 17 for B. who at 17 liad completed all the 
tests except the foiwaid digjts test On the other hand, on the 
basis of the use of age 16 as the highest divisor foi ages above that 
base, A't> avciagc IQ is 1148 and B's 114 3, a negligible supciiouty 
of 0 5 /(? for A Because of the varying practice among examiners 
in the use of the two divisois, 14 and 16, for children of 14 and 



Subject A Subject 5 
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TABLE ^ 

Average Inteiiigenci Quotiints io» tiie Enrmf Ranc.i oi Sfanpord- 
BINET Tt'STlNG ANr> FOR AKDiniARin DcrLRMINtD SUCLFSSIVF AtL 

Periods frdai 3 to 7, 8 lo 12. and 13 ro 16 or 17 



Subject A 

Subject R 

Ajunial ieshutj, ages 3 lo lO or 17‘ 



Based on age 14 as highest divisoi 

116 5 

1171 

Based on age 16 as highest divisoi 

114 8 

114 S 

Seiiii-diiinia! testing, ages 3 to 16 oi 17‘ 

Based on age 14 as highest divisoi 

1I63-' 

117 1" 

Based on age 16 as highest divisoi 

11 IS' 

114 3*' 

v\ges 3 to 7 

113 9 

118 2 

Arcs 8 to 12 

113 8 

1136 

Ages 13 to 16 OI 17 based on age U as 
highest divisoi 

1234 

1206 

Ages 13 to 16 01 17 based on age U as 
lugbest disisoi 

1177 

111 5 


^Arc 17 ID ihc case of Subject II 
•*Mccliaii 116 
■'Median 117 5 
Median IIV S 
"Modian lUS 


TABIP 5 

AvruAor liinrT-SiMON Imtiiiigi-nci QuoriiNti for A'arious Aor Piriods in 
WicitK Onp or Till Other Socijtcr Evcljs 

Age peiiod Subjttt / Subject U 


Fiom 3 to JI07 IIS S 

Fiom 5 to 65^ 1172 113 2 

Fiom 7 to 10 112 1 118 6 

Fioin 10*^ to 16 01 17, based on age 14 as divisoi 120 T 114 0 

Fioin 105^ to 10 01 17, ba«ul on arc 16 as divivoi 115 9 110.8 


Mile Billet age at IS}/^ is counted as 18-0 instead «f 18-6 because of the 
spiiiuuis incicasc as cxplainiil in Table 1 The averagts iii lliis tohlc arc 
based on tlic ages in which the tests wcic administered to both siihjecls 


TABLE 6 

AVFRACrs FOR HIE SCOUIM FORM BUAKD FOR SuCtLSSlVl Llll PfRIODb 



Subject 

I 

Sulijcct 11 



A\ e of 


Avc tif 

Iiiteivnl 

Fasteiit trial 

three ti lals 

Fastest trial 

T luce trials 

3 to 4K 

32 0 

38 1 

43 3 

627 

7 to 10 

157J 

18 IS 

1602 

1906 



TABLE 7 

Variabiutt’ between Successive Binet IQ's 
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6 

in 

2 

7 

in 

22 

8 

in 

1 

8 

in 

2+ 

10 

m 

11 

3 

111 

7 

6 

in 

27 

9 

m 

28 

11 

m 

3 

11 

ni 

6 

11 

m 

23 

12 

in 

7 

12 

III 

8 

12 

m 

17 

12 

m 

27 

16 

m 

20 

3 

in 

1 

3 

in 

7 

S 

m 

23 

6 

m 

17 

7 

in 

24- 

8 

111 

1 

8 

m 

10 

8 

m 

IS 

9 

m 

16 


1 

111 

27 

4 

in 


4 

ni 

25 

5 

in 

2+ 

r, 

m 

17 

7 

111 

10 

10 

m 

26 

12 

ni 

17 

12 

m 

24 

13 

m 

9 

IS 

m 

16 


TABLE 8 

DiVLIOPMhNTAL D M \ 

I , of amvlniff, acepinff, oi rolling 

c // ro ctl fiom one side of the bed to llic other 
( A rolls fiom place to place on the floor 
d li made slight creeping inoveincnts 
d D Cl awls lapidly on knees and hands 
d A crawled on the flooi foi the fiist time 
Ousel of ’iMho movemcttis and walhnej and nniiinio 
d A made walking movements when stood up— vigoicus iiio- 
pulaive movemcnis 

d B moves feet as if walking when stood up 
d n walked, holding to chans, 
d D walked about live feet unsupported scvciul innes 
d A took one oi two steps between chans anti inothti scvcial 
tunes 

(I and 2+ d. B took sevci.'il steps iinsiipportetl 

c A took seveial steps unaided, iiinning to inoiliui 

cl B lan seveial tunes the last few dajs 

c A walked tiimippoucd three oi four steps .is never bifoic 

cl A ran long stretches without support 

cl B stepped down the staiiw.iv for the first tnnt 

, Age of sitting 

d // tiled to laisc herself to sitting position, lias sal up with 
pillow at back foi seveial days 

d li almost laised bciself to a sitiing posture fiom o iinrtially 
pioppcd-iip position 

d i? sat a short time befoic Lilling l)ackw.iMl 
cl A sat alone on the floor foi a minute 

d A sits on the flooi iiiisnpportcd foi a while, usually cscntinllc 
fnllnig to (he side 
d D sits with inficciucnt falls 
d A sits uptight for longer intervals without falling 
cl B iniscs heiself to a sitting position fiom prone oi supine 
position 

<1 d climng the last few dajs has laiscd hciSclf in bed to the 
sitting position 

Age of standing 

d B lilts to laise heiscif vtIicii held in the Innih, 

B when htld stood in the lap scvcini niimttcs without bending 
knees. 

(I A uses on feet when held in the lap, making vigorous icactlons 
cl A stood with feet separated 
d A stands on floor holding to mothci 
d B stinds on flooi holding to something 

d B iTiomeiH.iiily stood unsupported twice (niul again at 11 m 
5 d ) 

d A stood tmsiippoi ted with fluui hag m hand 
Getting up and climbing up 
d B gels ii|> from floor unassisted by using hands 
d A gets up fioin floor unaided by rising on hands 
d B got up on a small stool and (hen pulled herself up on (he 
settee 
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16 m 2S cl 

17 m 3d 

18 in 7 d 

3 m ^ d 
3 in 7 d 

3 in 27 d 

+ in S d 
+ m S d 

4 ITI 9 (1 

4 m U d 
4 m 24 d 

24 d, 

44 d 


1 m 28 (1 

2 m 1 cl 

2 m 21 d 

3 m 3 (1 


1 m 14 d, 

2 m 13 (1 

7 m 20 d 

8 m 20 d 

10 m 8 d, 
12 m 4 d 

11 m 21 d 

11 m 23 d 

12 ir 

13 ir 1 d 
15 in 9 d 
15 m 10 d 
15 m 22 d 
17 m 10 d 
20 m 

10 m 17 d 
12 ra, 4 d 

12 m 25 d 

13 m 5 d 
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TABLE 8 (conlinucH) 

j1 got up in ihc Moms chan and the rocket from the small 
stool 

Ji pulled heiself up on the swivel chan 16 inches high, stood 
up, leaned over the desk, and giahbcd a pencil 
A climbed up the big lockei dlone 
FnifrriHff and gtaspiiiii 
A fingLied book and bath tub faucet 

A made nidintLiiiaiy attempts at hitting a rattle and giasp- 

iiig It 

yj began lo grasp objects close bv, leacliecl foi pocket book 
and tiled to contcj it lo the mouth 
A played wiib the bell on the mttle 
A with both hands held the musing bottle in the mouth 
]i has shown signs of grasping foi scvcial days, pl.iys with 
■ attic on the high ch.iii 
B plays with rattle in high chan 
li holds the mnsmg bottle 
Siiiilti/ff 

li, mother twite, obserted a facial icaction that lescinblcd a 
spontaneous smile 

/! appealed to smile back at mother twice {these two facial 
lenctions piobably should he icgaidcd as icHexes) 

A laughed rathci distinctly 
A lauglicd aloud 
A chuckled 

B cooed and cluickleil when talked to aiui smiled at 
Sprfch 

Pte-sptCih i/ialtei oi bahMtng 
Q tried to talk 
A tiled to talk 

Reproduction of specth sounds 
B icpeatcd da da. 

A icpeated da da, ma roa 

1} leptated da da, "oi dog,” hut not mama or papn 
A icpented boo, ina, skat 

MpnniJifffuf r\p>fssiD7is sliotl phiifset 
n said “bowilv do” and ''bye-bye” 
n said “sec that, see" 

D said “see that,” pointing Said "good-bye” when fnthei left 
A said ‘'see ” 

A said “sec the beai ” 

B said “good-bye” when fathei left 
A said “see the boo woo” 

A said “howdy do” 

B said "open the door" [or gate] and "shut the door” 
Iniilalion of sounds of annnals or of ihtngs 
B, "What does the doggie say?” "Boo-woo." 

A imitated "woo woo” 

B] "Wliat does the watch say?” "Tit, tit" 

A can tell what the dog and the cow sav Can now imitate a 
duck, a sheep, and a dog 
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TAHLE 8 (conhiiiteJ) 


1 

m 

18 

d 

1 

m 

29 

cl 

2 

111 

1 

d 

3 

ni 

22 

d 

2 

in 

18 

(I 

2 

m 

24 

cl 

3 

m 

4 

d 

4 

111 

S 

cl 

2 

ni 

11 

d 

2 

m 

23 

d 

3 

ni 

3 

cl 

S 

m, 

IS 

d 

23 

m 

16 

d 

33 

m 



6 

m 

14 

d 

9 

m 

12 

d 

7 

m 

8 

d 

12 

m 

8 

d 

7 

m 

24 

(1 

11 

m 

S 

d 

14 

m 

21 

cl 

16 

m 

18 

d 


hvtdeiuis of ahitness, mteihgenci, giving lUtculion 
li shows interest in new sirIus on rail«av joiirncv 

iixedly loolcti it fathei's shiii) shoes and also fice it a 
distance of five feet 

li has notictd hci hands for scvcial <!a>s 
fl was observed for ilit first tunc to be lookinR at her Innds 
Us c\es followed falhci as he nioscd to the door 
i s eyes fnllontd mothers iiinvtiiitiits 

D foi scvcial davs has followed hci motlier's iiiovcnicnts by 
movenicnts not onl) of her tjes but also of hei head 
J turns hei eyes and hodj to follow fatlitr’s rctrciting form 
n lecoRnwes mothei’s voice, turns head to find lici when she 
speaks 

/I s cijin^j lessened when spoken to In fiihcr fioin .in luistcn 
position, tinned head to locale the speaker 
li seems to guc moie attention to sounds 
// gives more heed to voice sounds and wlustling (also nutictd 
at once late on mother’s new dress and tried to get hands 
on It, seems decidedly iiioic ,»kit) 
li opened (he dooi for the first time hv turning the knob 
/I for the l.isl two days has been abit to optn the dooi 
Diiilition 

.1, two tetfh cinpted (lower ctiUial mtisois) 

li, lowci tciitial intisoi ciuptcd 

/I, uppci left intisoi eiupled 

li. upper left iiicisoi appealed 

//, iippci light (lateial?) incisor out 

li. upper light incisor. 

/I. two iippci canines 
n, tippci canines 


M , month, d , day 


TABLE 9 


REcoitn or Coins, CHitmioop Iniictions, fiiNisscs, Injuriis, and r,\trs 


3 m 22 d 

3 m 21- d 

4 m 19 d 


Subject A 


Illnesses 


Cold 

a vvks 

3 III 18 (1 

Bad Lold 

1- in 

14 d 

Snccvmg and cough- 
ing f»i a couple of 
davs 

4 in 

17 d 


4 m 

21 d 


SuhjcLt li 


Severe Lold 

Sevcie Lold foi several 
da) I 

Still coughs Inilh 
FtVLi foi sevei.il 
davs 

Coiigliiitg s[)ells Slight 

V\ llUOpillg LOllgh 

Spots un longue 


6 m 1 cl Cat 17,1 diiiirg past 
week 
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TABLE 9 {coidtnucJ) 

Subject A ^bject H 

Illnesses {lOvhnueA) 

6 m 9 tl. "Dreadfxil cold” last 
week 

6 m, 21 d Sick most of week 

Giecn stools 

7 m S d, Still not well. Lost 5 

ounces Inst week 
Rather pale 

7 in 12 d Appaiently had fevci 
11 in, 9 d Fcvei 10 m 17 d. Much coughing 

13 m, 9 d SevDiG cold 13 rn. 2fi d Bad cold with cough 

Tciribly fughteued 
soTflctiiTie .iRo bv 
file engine 

1* in 1 d Given whooping cough 
anlitoxin A had 
whooping cough 
Been coiigliing, not 
whooping 

II ni t6 d Il.id ^evc] a couple of 
days Coughing 
Tuiislllitis 

14 III 20 d Coughing some, 

15 tn. 10 d. Still coiighB n little 

Whooping rough 
sign removed 

15 in H> d Little coughing now 

IS in 0 d Seems to have become 
infected 

17 m 10 d, Little appetite for two IS m 21 d Bad cold a couple of 
weeks, days ago High 

tempei atiiie vestei- 
dny 

19 m 21 d. “Teriible cold” J8 m 28 d Sick for two days 

19 m, 2+ cl. Quite sick Lagiippc 
19 m, 26 d, Some bettci 

24 in 14 d Has had two bad 
colds 


26 m 25 d Fovet today 

28 in, 17 d Out on cold day with- 
out hat or coat 

28 m 21 d. Very sick, high fever, 
cough, Eninche. 

32 in 10 di Given wheoping cough 
sent 111, 

32 tn 14 tl Vaccinated (did Hot 
t a k e) , given 
whooping cough 
serum 


28 m 18 d Earache for sevcial 
dnys, High tem- 

perature 

28 m 22 d Eardrum punctured 
High tcniperatiiie 
30 m 2d Measles, Been incu- 
bating foi some 

time Not as sick 
as A Good appe- 

tite after attack, 
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40 m 27 d 
43 m 8 d 
43 m 18 d 


lABLE 9 {conliHUed) 


Subject ^ 


Subject li 


, lUncstes {coutiuucd) 

Miicli frightened in 
surf 

Cold Karirmible 41 m IC il 1 re, ucii for pyelitis 

Eardiuins contracted Pjciicis 

Spnfv on tonsih 


55 m 12 d Coiigliirg badly for a 

couple of days. Ran 
out witlioiit hat or 
coat Tonsils larger 
than before, espe- 
cially light. 

56 jTi 9 d Tonails and slight ade- 

noid tissue removed 

61 m, 24 (1. Vaccinated again. 

62 m 4 d High fever for two 

days, headache and 
arm pain. 


f’’ Coughs terribly, nose 

and lips red 

65 m 17 d Pioiioiinced whooping 

cough. Given two 
doses of antitoxin. 
End coughing spells 
but no real whoop- 
ing 

66 m 19 d Quarantine sign lifted 

Seveial coughing 
spells daily 


Measles More scveic 
than 7?’^ attack a 
week or two later 
Eyes affected, re- 
qiiiiing lancing of 
abscess Had to 
get glasses 


Chicken pox Had 
more pox than B 


54 in 1 1 d 


54 m 20 d 

55 m 13 (I 


Weak"! attack of 
thicken j)o\ “Not 
the least sick ’’ 
Aluiiit over tilt cliitkcn 
pox 

Still has some pox on 
tile fact’ 


62 in IS d Mumps, both sides, 
higl) temperature, 
Only took linuid 
food 


88 m 12 d 
88 m 18 d 
94 m 18 d 


Tonsils removed 
Positive Schick, Three 
iinmnni/ations 
Pink eye in right eye 
Much complaint of 
head after eye 
ole.ired 

In(ltien/a witli high 
temperature, 

Still coughs at night 
Abscessed tooth, 
Cold with coughing 


94 m 27 d Infantile paralysis 
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114 m 


7 m 15 cl 

8 m 22 cl 


8 m 28 (1 

9 m Id 


9 in 6 cl 
9 tn 21 cl 

9 m 23 d 


11 m d d 


11 m. 20 (I 


13 m 9 d 


TABLE 9 {lOHtimieJ) 

Siilijcct /! Subject U 

IlUieiirs 
Attack «f influcn/a 
Listintr one and n 
half weeks 


Foils ami iiijuiies 
6 ni 

Fell off bed Diead- 7 m 

fully frightened 
Fell fiom lap head 8 

foremost on edge 
of stone step Cned 
constderahly Pci* 
haps stieen dooi 
biokc fall Appai- 
cntlv not much huit 
Fell on llooi fiom high 
chnu, landing on 
side Apparently 
not seriously hurt 
Fell fouvaul in high 
eh a 1 1 , frightened 
but appaiendy not 
huit 

Fell fiotn go cnit 
Fell from baby buggy 
and bruised nose 
Tinned baby svallter 
upside down, lit 
on foichend, split- 
ciug akin 

Frequent falls Tiitti* 
hied off porch, head 
striking soft dirt 
Slipped off porch 
with onr foot and 
plunged down 
Fell harkwartl fiom 
chnii The cioss- 
plece hit hci mouth 
and mjiiicd her 
gums which bled 
piofiisely Appar- 
ently did not loosen 
teeth, hut may have 
caused recession of 
lower teeth 

Pell oiu of go cart, 
brniung left nos- 
tril. 


2 d Fell lieacl first fiom 
bed, but did not 
show a sciatrh 
0 cl Fell liead first fiom 
bed 

15 cl Fell fioin babs buggy 
to concieit floor 
No b u in 1)8 or 
8 c 1 a t c h e 8, but 
scicamcd ciuitc n 
while 



J i: w wuiiN 


Subject A 


table 9 (raw inu^J) 


14 m ,2„ 

•iiul tul forehead 
on tomei of chair, 
retaining the seal 
foi occr a month 


Subject li 


m 27 (I Fell (town one flight 
of marble stnns 
fi 1)111 second flooi 
Much ciyiiig No 
''Ciioiis injiits ap- 
paient 

19 m 10 (1 Continues to fall and 
hurl heiscif 


3+ m 10 (1 Fell one stoiy onto a 
cement floor when 
screen gave way, 
landing on the 
thigh 


Fell one stoiy fiom 
ice covercil poicli 
through banister to 
frozen ground 
Seriously shaken up 
with cvidcnte of 
spinal wicnching 
Received sciious head 
blow fiom a girl 
stealing up fiom 
behind 


16 III Fell and bit hei toiigm. 

If (la\. ,ig() 

16 m 12 d Slid off iliiLsliuli! on 
back porch 


25 III 20 d Fell olf chair, cried 
luiK lime 

2S in IS d Fell off than lightiiii{ 
on head about Iwii 
vvccks ,igo 

30 III 2$ d fill .iLCKlcntallj iiiidei 
left c\c by l\ 
he, id I he lowei 
left lid pulled up 
1 he eye became in- 
flamed anti ciis- 
chaiging 


103 m + d Gill pulled chan an.iy, 

pluiigiiig It to t|,e 
fluoi, tile linck of 
the licad Milking 
ag.iinst the chair, 
ili/riiicss .111(1 pun 
for it couple of 
days 
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TABLlL 10 

School Marks, Based on the Average of All Semestpr or Year-End 
Averages tor All Branchm Scored as Foilows A (or 90-100), 

4 Points, B (a0-a9), 3 Points, C (70 to 79), 

2 Points, D (60-69), 1 Point 


Grade 


Age 

Subject A 
Avtiage giade 


Age 


Subject B 
Average 
grade 

1 






£ 

y 

6 

m 

400 

2 

7 

y 

9 

in 

3 70 

7 

V 

6 

m 

3 75 

3 

8 

y 

9 

in 

3 92 

8 

y 

6 

in 

3 S 

+ 

9 

y 

9 

m 

3 70 

9 

y 

6 

m. 

3 66 

5 

10 

y 

9 

in 

3 53 

to 

y 

6 

tn 

3 0 

6 

11 

y 

9 

m 

3 66 

11 

y 

6 

m 

3 10 

7)1 

12 

y 

4 

ni, 

312 

12 

y 

1 

m 

233 

7A 

12 

y 

9 

m 

3 25 

12 

y 

6 

m 

281 

3 

13 

y 

9 

in 

3 57 

13 
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above in tlic foimci case and of 16 and above in the latter case, 
the data have tliroughout been computed on the basis of both divisois. 
Although Teimaii recommends the use of 16, most Binctists prob- 
ably use 14 The basis of compvitation foi ages above thirteen 
lias been gicatly modified in the new Tcimnn-Meiiill scale — 
whether foi good or evil is not now the question. (The need of 
a collective formula, it is interesting to obseivc, was foreseen by 
the wi Iter after a brief advcntuie with the Binet IQ in 1916) (4) 
Likewise when the results are based on the senes of annual testings — 
1 e , the tests that weie given on oi near the subjects’ biithdays — the 
IQ’s arc almost identically the same, with li letaming again a negli- 
gible supcnoiity of 0 6 IQ when the divisor used is 14 and J letain- 
ing a negligible superiority of 0 3 /(? when 16 is used 
Is this amazing similarity, not to say identity of results, coveiing 
a period of from 13 to 14 years of Stanfoid-Binet testing due to the 
sameness of the original germ plasm ot of the exteinal physical and 
social cnvironmeatal stimulations or to an equivalent concuiient 
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Action of both vatiables^ While these subjects grew up in the same 
pAiciital homes except for the absence of B diinnp tlic first four 
ycfiis of A s life, and in the same cities, that does not necessarily 
insure the same psychic climate or the same siihjcttivc experiences 
Moreover, all of the eight schools attended by A dunng the testing 
peiiod were different from the seven schools attended by B, willi 
one exception Only three of the <ichool8 were parts of tlic same 
school systems Of theii numerous teachcis only one came into 
direct teaching contact with both girls In spite of the vicissitudes 
in school and te.ichci backgrounds, whatever the rtiffci cnees may 
have been, the aveiage 1Q^% for the entire sciics of tests are piactically 
iclcntic.il 

Docs the similarity of the lO’s in spite of the differences m the 
school backgiQunds constitute an argument m favor of the dom- 
inant role of native endowment so far as intelligence is concerned, 
or of the dominance of the joint role of gene heredity and home vn- 
viionment^ Docs it indicate that the differences in tlie scliools 
were negligible as compared with the joint force of heredity aiul 
home backgiounds? Or were the differences betivecn the schools 
so slight as to be ncglieiWe’ 

Much tlic same situation obtains with respect to compaiative 
variability as deteimined by two SD measuics, the MV, the Q, and 
the VE computed from the IQ\. In the annual senes of tests the 
variability is slightly laigcr foi B in all the measures save one, but 
the differences arc small, varying in terms of the two SD foimulas 
from 0.20 to 025 In the semi-annual senes the variability is 
somewhat larger for A when 14 is used as tlic divisor and for B 
when 16 is so used The difference, based on the two sigma inc<is- 
urcs, vanes from 0 53 to 064 In terms of the coefficient nf vati- 
ability based on the SD the diffeicnees between the two testecs .nrc 
unimportant They amount for the annual senes to 001 when 
age 14 is tlie divisor and 002 when 16 is so used, wliilc the toric- 
sponding figures are 004 ami .006 for the semi-annual scries 

How docs the variability of these subjects compaic with pnoi 
findings^ The average ?E of five earlier studies of retests of cliil- 
dicn of various ability levels tested at varjnng intervals is 5 8, which 
IS perceptibly higher than the PE\ for our subjects (1, 6) In the 
semi-annual series, the PE for d is 3 07 when age 16 is used as 
the divisor and 4.31 when age 14 is the divisor. Tlie corrcspoiuhiig 
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PE\ foi B aic 3.50 and 3 95. The fitjuies foi the .mnual senes of tests 
are about the same, Based on the most fiequcntly used SD foimula 

( tile variation is from 4 40 to 6.27 in the difterent 

\l " I 

senes foi J and fiom 4.65 to 6 05 foi B While the vanability 
docs not (lifter gieatlv foi the diffcicnt age penods. from 3 to 7, 8 to 
12, and 13 to 16 oi 17, vet it is slightly gicalei foi both subjects 
foL the penod 8 to 12 (based on both SD's and the d/P’s) and 
peiceptiblv gi eater for the period 13 to 17 when nge 14 is used 
as the divisoi but not when age 16 is so used (Table 7) 

In making compaiisons with othci investigations, it should not be 
foigotten that oui icsults .aic based on at least 26 measmements 
while most othci findings arc dciived fioin only two oi thice letcsts 
Perhaps the noimal expectation from frequent letcsting would be a 
reduction of van.ibility 

In spite of the relatively small amount of average vai lability for 
the entire senes, the difteieiicc between the cxticmc IQ’s for these 
two subjects IS vciy considciablc Tlic r.ingc between the cxticmc 
IQ's 18 about as gicat as inanv langcs picviously icpoiled foi 
normal and deviating subjects Conclusions based upon cither ex- 
treme would not have giycn a coiicct picture based on the means 
foi the senes The langc foi both of oui siblings amounts to 27 
IQ's, fiom 106 at age 3 to 133 at 15^ in the case of Aj and fiom 105 
at age 11 to 132 at age 17 in the case of B However, the highest IQ'i 
foi both subjects may be icgaided as spuiious because they me based 
on five passes in age XVIII, giving a mental uiting of 18-6 fiom the 
XVI-veai base instead of 18 had all the 18-ycai tests been p.issed.^ 
Disiegaiding these spuiious /C?’s, due to scoring impcifcctions in the 
scale, /i's langc still amounts to 23 IQ points (to 129 at age 16 
based on 14 as the divisoi) and B's to 20 (to 125 at age 17-6 based 
on 14 as the divisor) If wc confine the compaiisons to the ages 
below 15 which me not complicated by the question as to wlucli 
divisoi to employ, the lange still reaches 17 points foi A and 18 
points foi B, which is sufficient to jump the classification fiom avci- 
age to supciior intelligence m the gencully followed ability 
classification. 


^As explained in Table 1 Nevertheless, U obtained .a still liighei IQ in 
Form L of the new Teiman-MemU Binet icvision, nainulv, 136 at 17-8 
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2 Diffeteiices iii Tisl Findings 

Rut the test peiformancc of these mIiIiiirs is not nlike in all 
respects A detailed analysis of the results presents stiikinclv cm ions 
diftcicnccs m the two limet}»raphs, An intcicstinp; spectacle is pre- 
sented of (InctiJ.itions oi urcgiilaiitics of mental development that 
occni at diftcicnt age levels In the caihci pait of the ccntiiiv the 
liteiatuie on mental development was tcplcte with icfcrcncLS to 
plateaus and spints in the cuive of mental gimvth with little itfer- 
ence, howcvei, to actual losses oi dctciioiations m the ease of noinial 
clnlclicn j\Ioic letently swie wiitcis have concluded fiom Jhnet 
mcasuicmcnts that these assumptions .uc mvtliic<il Thet afliim 
that the cuive of mental giowth is cssciitiallv smooth m uniloiin in 
{.liaiactPi But oiii Ihnct data show that ,/ siiffcicd losses m 10 m 10 
ages in the scmi-annuiil sciics, vainng fiom 2 to 9 IQ points. 'J’hc 
losses aveiagc 51 when 14 is used as the divisoi ami 5.H wlicii 16 
lb so used In the ease of B, 13 losses occiii (m two cases the coin- 
paiisoiib aic based on the picccdingycar because of g.ips in tin senes), 
ranging fiom 1 to 8 /(? points but the avciagc loss is only 1 7 luse 1 
on 14 as the divisoi While tlic losses do not diffei gic.uly foi the 
two subjectb, the Uigcst and smallest losses occui at diffoient ,iges 
The hugest declines otcui foi .1 in ages and 11' S (9 /(7’s) and 
fen B in age 14 as compaicd with age 13 (8 ]() points) The 
smallest losses occm foi J at and 13 (2 IQ's) and foi B at 
lyl, 12, and 15^2 (I IQ) The losses foi the two subjects occm 
at cm lespcmding ages in only 7 ages, 4 to lyi .uul ages and 16 
ApjDaientlj' the losses cannot he due solely to ccitain jieciiliat ities in 
the mcasuiing scale 

The diops in the Biiict ]Q aic not paiallclcd in the case of cithci 
subject by appicciablc losses in the same ages in the Segum curve 
except in one oi two ages 

On the basis of the annual buthdav tcstuigs, ;/ svilteuul 6 losses 
vaiying fiom 1 to 7 IQ\ and avciaging 3 1 IQ\ while B sustained 
7 losses, vaning from 2 to 8 /(? points and avci.igmg 5 4 /(?s. 
The losses occm at coriesponding ages foi tlic two siih)ccts in only 
3 instances, ages 6, 14, and 16 J suffeicd a consistent decline fiom 
an IQ of 1 19 at 6 to 110 at 9, a diop of 9 IQ points and B declined 
from an IQ of 119 at 9 to 110 at 14, with one exception at age 13 
(where the IQ is 118), the same amount of decline as for B 
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With respect to losses in intelligence age level, ciniously four 
such instances occur in the semi-annual senes m //'s record, varying 
from two months to six months (average 4.2 months) while only 
one loss of one month occurs m B's rccoid, although there are two 
Instances of no gam. B suffered more losses in IQ’s in the semi- 
annual senes, but the losses aveiaged less than for /I None of the 
losses or failuics to gain occurs in coricsponduig ages for the two 
subjects, again suggesting that some factois extraneous to the tests 
themselves were operative In the annual seiics of testings at the 
birthdays no losses occur although tlie Hinct levels foi ages 13 and 
14 are the same foi B 

Pronounced gains occui in the series of semi-annual tests for A 
between agcb W/i and 12, amounting to 10 between 3 and 
3j^, 8 /<3's, and between 4 and 4j4, 7 IQ's, and for B between 
and 7, 12 IQ\ between 14 and 14J^, 9 IQ’s and between 3 and 
3^, and 11 and 11^, 7 IQ's Thus the spurts foi the two subject* 
also do not occur at coiicsponding ages, e>ccpt between 3 and 3J4. 
In the annual senes of birthday tests, the pronounced inci eases occur 
foT A between 4 and 5, 12 IQ’s, and between 15 and l6 when H w 
used as the divisor, 7 IQ’s, and for B between 14 and 15, using 14 
as the divisoi, 10 and between 6 and 7 and 12 and 13, 7 IQ’s. 
Here again the spuits occui at different chionological age levels for 
the two subjects In this scries A shows a fairlv consistent gam 
in IQ from age 9 to 16, while B shows no sucli consistent gam 
except from 14 to 17 when 14 is used as the divisor Tlie Seguin 
record is not sufficiently complete to peimit comparisons foi all these 
ages but a parallelism is apparent in at least two or three ages. 

Based on the annual series, the largest gains in Bmet ages occur 
in A'^ record between 4 and 5, amounting to 20 rnoriths, between 
ages 10 and 11, 1 9 months, and between 12 and 13, 18 months; and 
m B’s record between 12 and 13, 24 months, between 11 and 12, 21 
months, and between 6 and 7, 20 months. The stages of greatest 
increase in terms of IQ’s do not exactly correspond to the periods 
of greatest increase in teims of months, but the differences are not 
important. 

Before seeking an explanation for these discordancies m the two 
intelligence growth curves as determined by Binet measurements, 


‘Ages 16 to 17 arc not included because of the spurious increments at 17 
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let us diiect attention to an even more curious plienomenon of sce- 
siwing in the two records In the senes of semi-annual tests, 

Q s arc higher than m 13 ages, lower m 11 ages, and equal in 
one age 8 . ^’s superiority varies from 2 to 12 points and /?’s 
trom 1 to 14 Hut the most anomalous phenomenon in tlie sliifts is 
that B IS consi^stently superior to A m Hmct performance in tlic earlv 
stages, then A forges ahead, then B takes the lead, and (inallv A 
comes out in fiont and retains her position of leadeislup To cite 
tile essential facts Reforc the age of thiec, in which some of the 
tests fiom the 1905 and the Staiiford-Binet were employed without 
any attempt to compute JQ\ 5’s superioriiy is haicly apparent. 
But from ages 3 to 4J4 m the semi-annual seiics she excels at every 
testing peiiod, the avciage supeiioiity amounting to 8 8 IQ's, which 
very mailed difference foi the post-infant stage of development 
(lablc 5) On the othci hand, ftom ages five to 6^2 A is ahead 
by an aveiage of 4 0 IQ's. Fiom 7 to 10 ^ is again m the lead 
except at age eight Rci average supcriouty for the five ages in 
which she excels is 6 5 IQ's But f.oni to 16, J is ahead iii 
all ages which an be compared except at 11 >4. Her average superi- 
ority for the ages in which she excels from 10 >^ to 14 {exclusive of 
the ages that aie complicated by the question as to the divisor to 
use m computing the IQ) amounts to 5.1 IQ's 
In harmony with these findings, it is interesting to note that the 
avciage IQ ot A tends to increase with each successive period wliile 
that of B tends to diminish, with one exception for each subject 
Thus the increase of A's average amounts to 6 5 IQ's fiom the 
period 3 to 4^ to the peiiod 5 to (Table 5), it decreases 5 1 
from the latter period to the pciiod 7 to 10, and then increases 8 /Q’s 
from the latter period to the period 10 >^ to 16 bnsed on age 14 as 
the divisor and 3,8 based on age 16 as the divisor On tlie other 
hand, B drops 6 3 IQ's from the first to the second period, then 
increases 5 4 IQ’s from the second to the third period, and then 
drops 4 /(J's from the third to the fouith period based on age 14, 
and 7 8 based on age 16 Apparently if piactice from repeated 
retesting, at six months’ intervals, affects performance in the Bmet 
tests, the effect of such practice is not uniform for these two subjects, 
unless the assumption is entertained that othei factors may have 
distorted the practice effects It has been affirmed that Stanford- 
Bmet “tests taken a year apart show no effect of practice’’ ( 1 ) But 
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we cannot categoiicailv conclude fiom tins fact that practice h nega- 
tive when the inteival between the tests is shoitened 50 per cent. 

With icspect to these anomalous shifts in the lelative ability of 
the two subjects and the stagnations, ictaidations, and acccletatioiT? 
manifest m both Rinct leconls, two questions meiit caicfiil considcia- 
tion Fust, what about the validitv of the appaient shifts in the 
relative ability of the t\vo siblings dining the successive life pciiods’ 
Is thcie any CQiiohorative evidence tlut they ate genuine^ Is the 
shifting status paralleled in the psychoinotoi tests oi in the develop- 
mental schedules based on the obseivation of behavioi icactions? 
Second, do the developmental data ot othci available ciiteiia explain 
the asvminctiicb in the two Bind curves of development'^ 

So fai as conceins the results of the psychoinotoi tests, the cor- 
iclalion between the fiuctuations of the lliiict pcifoimancc of the 
two subjects and then peg boaid, Scguin. and Hcalv /I and 73 pci- 
foinianccs seems to be lathci negative oi at least ambiguous Thus 
fioni the 12th to the 54th month (4J4 years) in which B excels m 
tlic Binet (slightly before age thicc and decidedly aftci age llnec) 
A excels in the peg boaids (Table 3) She docs bettei at 21 months 
tiian B does at 24 montlis in foiii compansons and is infenoi in only 
t\vo At 30 innntlis, B has suipasscd J’s iccoul at 21 lucmths, at- 
though the supcuoiitv is not vciv patent In the more difficult boards 
At 54 months /7’s lecoid surpasses that of B'i at the same age in four 
of the compausons while B c\ccU in only thiee, ahhougli B had 
done the test seven times at that age as compaied with only thiee 
performances foi A From age two to 4j2 A is consistently ahead 
in the Segiiin, Iiei peifoimance at two being siipeiioi to 73’s at 2^2 
and liei iciord at thiee being supciioi to B\ at 3J4 Hci avciagc 
supciioiitj' in the^Scguin toi the vcais from thiee to 4^ amounts 
to 11 3 seconds based on the best of tiucc tiials and 24 6 seconds 
based on the aveiage of thiee trials (Table 6) In the possible 
tompaiisons at the same apes in the intcival fiom 5 to 6^4 m which 
A is ahead in the Biiiet, B is “out in front’’ in the Seguin In the 
interval fiom 7 to 10, however, in which B rates lughei on the Binct, 
A scores higliei in the Scguin in six of the compausons and lower 
in only thiee But the avciage difteienccs fot the cntiie age intcival 
are trivial. Based on the aveiagcs of all the tests given during 
this penod A excels by only 0 3 seconds based on tile fastest re- 
sponses and bv 0 91 seconds based on the aveinges Duiing the 
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aliovc peiiod^ tlie Scpiin test was .i,lminislEic.l 13 times to 

rmniem'T'' 

* 1 Althoiifili .iccident.'il successes ccciir for /I at ^'A 

' ‘ ie r ' f 1 1+ to <i.. Heolv f/ 

while /; ti t ^ ’'“"‘I 

total of 256 sccontls She .cquuctl 201 seconds and 52 moves to 
do Henlv fl, white B at tlic same aqc refined 87 sccoiuls and 2i 

lo. the fol owing peno.1, f.om 10/, to 16. the pcfrnm.uKc tests 
wee not Jidministeied ‘lufficiP.Ulv ficqucntly at coticspond.ng ages 
to pcimit conipaiison ^ ^ 

With ii^spcct^ tile rccoul of growth .in<l hcliavioi clniractcustics 
summanzeci 'n T >bie 8, which may he regauied as indicitnis of 
growth m Mite lectual matuuty or developing nb.htv, it is necessary 
point out that the data included id the tabuLitimi ,uc liighly 
condensed from the mass of availahic oliscivations wliicii nccesstuily 
cannot be lepioducccl mcnc.so It is believed, howcvei, that the mo^t 
alien Items aie piesentcd m the table It aKo he remaiked 

that the observational data aie laigcly confined to the first few 
years or life 

These data, taken nil in all, seem dearly to conoborate the Binct 
verdict regaiding B s siipcrioiity dunng caily childhood (nlthouKli, 
as aheady stated, the supeno.lty during the infantile stage is no; 
so maiked), as apnnst the verdict of the psychomotoi tests, altlioiigli 
fl.iws e\ist III the ohscived facts Some of these flaws may he 
due to gaps in tlie lecords, as neither child tvas under constant 
obseivation, but some of them are douhtlcsslv due to other factors 

Refcicncc will fiist be made to certain hcliavioi characteiistics in 
winch the data .nc somewhat amhiguous or discrepant 

rinis, altliough A made piopulsivc, walking movements wlicn 
held up scvcial months before }i did, tt evas a few days ahead in 
actually taking a few steps nnsuppoited Pcnhajis this anomaly can 
be exp allied by the ciicumstanccs that A was liamjicrcd at tlic niit- 
set ill leaining to walk She staited to walk on liei toes and thus 
leadily lost hei balance When she overcame this initial handicap 
she made vciy i.apid piogiess, so that she was able to run at alunit 
the same age as B She soon became very fleet-footed and a very 
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active runabout who remained such for several j'ears, She also 
became very clever In eluding her giiaidian Thus at 22 months 
of age she ran away seveial times m a small village and at 34 months 
she escaped from her guardian in Los Angeles and ran a half dozen 
blocks before being apprehended in the middle of the street by ,i 
passerby who took her in tow and notified the police department 
In Denver six weeks later she escaped fiom the house and had 
penetrated a consulei.ibie distance into a park nc£ii-by before she 
could be tracked down. 

Siinikrly, although // was slightly ahead in trying to raise herself 
to a sitting position, B succeeded m doing so about a month earlier 
B was almost .i month ahead in the ability to sit on the floor un- 
supported for a brief inteival B was ahead in ciawling, for A ncvei 
crawled Nevertheless she Ixjgan to loll in bed about two months 
before B began to ciawl on the flooi and she became as agile in rolling 
on the floor to any desired objective as she laici became adioit m 
running about. On the other lund, while A was able to stand 
on the flooi by holding to a suppoit about tliiec weeks earlier than 
B, B stood moinentaiily unsupported about seven weeks earlier 
than A. Contiariwisc, while the smiling reflex oi a icsponse reac- 
tion icsciublliig a smile, wliatevoi its significance, appeared in B 
about tliicc weeks earlier than in A, A laughed cailier (by three 
days) and chuckled eailici {by two days) than B did. So far as 
fingering, gi.rsping, and handling objects aic concerned, A surpassed 
B. At three months she fingered .a book and bath tub faucet, a week 
later she made rudimentary attempts at hitting a rattle and at grasp- 
ing It, at a little less than foul months she was giasping objects 
ncai-by and caujnng them to the mouth, and a week later she was 
holding the nuiseiy bottle with both hands. on the other hand, 
did not begin to show signs of giasping until slie was four months 
and nine days old, oi to hold the nuising bottle until she was four 
months and 24 days old. A’s early ability to grasp and handle finds 
a parallel in hci latei skill m peg board and Scguin pcrfoimance 
We turn now to the behavior responses m which B seems to 
possess evident supeiioiity in vaiymg degtee The list includes the 
following Items* 

GcUbg up fiom the floor unassisted, by 15 dnys, 

Getting up on a settee, a roclei, or Moms clmu fiom a 
small stool, by about a month and a half 
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Pulling lieiself up on a swivel chair or l«g ,ockci, by alight- 
ly more than a month 

Indulging ,n p.eqpecLh chatter o. babhlniR, by nbont a month 

Repioduction of speech sounds (ifa da), by a month 

MeamnKful expressions or short phrases, by over five weeks 

Speech iimtatioas of sounds of animals or things, by a 
month ami n half ^ 

Eaily .nan.festaiion of inteicst or concentration of attention, 
by 11 days 

Noticing her hands, by three weeks 

The tendency of the eyes to follow the foin, of the inaiing 
paicnt, by six days 

Tinning the eves and head toward the moving paicnt, hy 
one month ^ 

Beginning to give moic attention to sounds about 2l'i nionilis 

Opening the dooi foi the hist time, about 8 tnonths 


In two tliinEq A ,s clcaily i.i the lead dnntig this infdiitilc ,ind 
post infantile pcuod, namely m the age of appcatancc of the deciduous 
tec h and in leading ability /J\ advantage amounts to 2 months 
and 26 days in the case of the lowci cciitial incison,, 5 months foi 
tlie left upper incisor, 3 months and !1 days for the uppei rlglit 
incisoi, and one month and 27 davs for the uppci canines As 
compared with the nouns, /Y’s ciuptions occtntcd rathei eailv and 
B s rather late dining the penod m which development seems to 
be acceleiated m manv other icspects Heic Is anothci anomaly in 
the two iccords Why should J foigc ahead in dental development 
dmmg tile pcuod in which B’s development was ahead m most other 
icspccts, particiilailv in view of the fact that D received moie atten- 
tion from pednitiicians and did not cxpciiencc the dictaiy difliculties 
that A duP It has been held that a coiiespoiidence exists between 
dentition and carpal development and that caipal development affords 
a leliablc index of both physiological and menial maturitv Our 
siblings thus picsent evidences of disucpancy between the stages of 
anatomical and psychological matiiiitv'* 

In the mattei of leading profiuency A was maikedly superior 
to B 111 caily life At 16 months and 28 days A knew the letters 


‘'It IS iiucicsting to observe however, tint dunng the fourth period, WA 
to 16, wlun A foiged nbead in the Binet, menstruation began for A at 
eleven and for B at about 14 In this particulai, coiiespoiulciice seems lo 
exist between physiological and mental maturity 
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B and J? ^loin playing wth alphabet blocks At 17 mov\ths and 
19 days slie lecoginzccl B, R, O, h and P At 37 months and 25 
days she had no difficulty ni matching woid cards, and soon learned 
the words yellow, little, ijieen, can, led, fly. has, in, we, dog, kitty, 
and many otlicis She also lead two sentences coirectly "The 
Utile gnl cm > un," and "The boy can jun “ She piogiesscd lapidlv 
in reading without receiving much instruction and at 42 months 
read two shoit stones about "'Tom's Do//" and a "Fat Cat." The 
iccord at 42 months, howevei, indicates that she had shown little 
interest m reading foi some time and that the instiiiction had been 
discontinued. Dining the coiiesponding stage B was wliollv incom- 
petent in reading, but hei incompetency was no doubt due piucly to 
lack of enviionmcntcil stimulation foi no cftoit was made to teach 
her to lecogmze Icttcis ot woids. Obviously >/’s icadmg supciioiuv 
IS attributable wholly to the factoi of cxpciicncc oi Icaining 
Unfoitunately most of tlic above compai.itivc dat.i from tests and 
obsatvntions aic limited to the fiist few ycais of life, paiticularly 
the first two wlicn tlic dilfcicncc in the Ihnct is less marked than 
duiiiig later years Few systematically recoidcd data foi the later 
yeais arc available except school maiks, and tlicse <ue missing for 
age six foi A As everyone knows, school grades aic not very 
reliable criteiia of either intellectual ability or schola»tic piuficiency, 
especially when they arc issued by many diftcient teacheis whose 
standards of mailcing may differ niaikcdly With this lescivation 
111 niiiicl wc have supplied in tabulai form (Table lO) the avciage 
maiks of all the teacheis foi each successive semcstci or guide in 
tcims of aiithmetical points Foui points were aibviianh assigned 
to a grade of A (oi its equivalent), tluce points to a giade of B, 
two points to a giadc of C, and one point to a giade of D 
Tlic difference in school maiks is not stiiking. The evidence from 
this souicc IS rathei equivocal A possesses a slight advantage 
thioiighout lici school caieci cxcejit at the college level. Thus she 
has a slight edge on B from 7 to 10, the pcuod in which B excels in 
Binct age Fiom 10)^, to 16, the period in which A lias higher 
i(7’s, she has liighei marks in six giades and lowci inaiks in only 
two grades. On the otliei liand, hei maiks aic lower than /I’s for 
both college Freshman scmcstcis As a college Freshman, however, 
she was over a half year youngei than B, while in the public schoolb 
slie was about three months older than B in c.ich gi.ade The diffei- 
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dice in matuiih- somewhat comphcites tlic icsults Moieover A 

giadualed fiom an eleven-vfii u c . 

school <iy,tera ■ ‘ ^ public 

D Explanation oi Flucpuations in ISinit /(?’, ^ND ]!,n, , 

Levlls 

In ..ttemptinfi to liiscove. tile cousc, to, the il,iet,i,n,„„s H,c 
li.nct cinvcs-tlic f.ictoiT responsible foi the ictaiil.itioiis anil aicelci- 
a ons-„„e nuist coiis.Je, both e,rf„se„„,„ ami exoRrn 

look 'C arc conocLl one .meht 

1 tr, on rr''"'”' ‘"«tO''t.vc„c5S, 

(11 traction, kai of the cxammci. dislike foi tlic tests lack of 

intellectual stimulation ,n the subject's o.dman' soc.il ,,n<l unol 

It me 3'’tr'"' ‘"’‘V'"'""' ‘''a' imillit aftect inteiest, 

h te ; u '"-H''. ■■'ml delects 

the test used so fai as concerns then constiuction, stanJauii/ation 

and method of sconinc an<I adininist.atiori Indeed it is conceivable 

0 s onertw Tm ‘'evdopment might be p.inia.ily 

ccasioned i I-dcfincd hcicditaiy oi constitutional factois. Ii- 

icgulantics in the st.cngth of the licicditaiy p.o]Uilsioii, the giowth 
impulse, 01 constitutional drives have pcrlups more fiequently been 
suggested in explanation of spuTts of ilcvclopmcnt Otlici pUiblp 
explanations of accelciations in intellectual giovvtii would include 
impioved physical health, a stimulating social and educational eii- 
viionmciit, fieedom from iiampcting conflicts, Icau, and .ui\ietics 
fiom antipathy toward the examine, o. the testing procedmo and 
unsatisfactoiv camimchm, stanilardizatton, or methods of sco.ing 
the test used It is obvious, of course, that defects in the iiieasuMOE 
instiumcnt might pioducc sp.ii.ous fluctuat.ons m both diicctmns 
Aie them any data at hand that enable us adequately to explain at 
least tlie more maikcd fluctuations that omu m the iccoids of tlicse 
two examinees Let us tu.n fust to possible explanation, of tile 
stagnations oi losses in Hinet level oi Binct IQ 

1 Causes of Losses 

In Tabic 9 ischionicled m pa.allel colu..i.,s, the mcouis of colds 
influenza, clii dliood infections, other .Ilncsscs, falls, and injuries 
A minute analysis of the data permits only ve.v guarded or tentative 
conclusions To illust.ate A month after J's whooping cough, 
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vvliicli occuired at 5-5 (five veais, five moiitlis), the Biiiet test shows 
a loss of two 70’s. B's milder attack at 14 months shows no clearly 
discernible effects Four months after an attack of measles at 6-9 
shows a gam of 2 /Q’s, while B after a miUlci attack at 30 months 
appaiently sufteied no injnrj’ One month after an attack of chicken 
pox at 8-9, /J shows a gain of 2 IQ’s fiom a low scoic of 108 IQ‘s 
followed by anothei gam of 2 JQ’s six months latei, although she 
had had an attack of influenza lasting a week and a lialf two weeks 
bcfoie the latter test and was very lestless during the test On the 
other liand^ B's IQ obtained at the time she had the chicken pox 
at 4-6 fell five points Eight months later she lost four more points 
aftei an attack of mumps One year and two months latei at 
the age of 6-4 she had hei tonsils icmovcd The Binct test two 
months latei yielded tlic lowest IQ, 109, up to that time How- 
evci, eight months .nftci the operation the IQ had advanced to 121, 
tlic highest point leachcd up to that time except at 3-6 (124 IQ) and 
her IQ remained fatily lugh until the age of 9 On the othci hand, 
while the icmoval of /i’s tonsils at 4*8 was followed by n gain of 
5 IQ's in the test fom months later, the gam was followed by a 
slow leccssion that continued for scveial ycais witli several fliictim- 
tions and that i cached a low point of 108 at 8-6 wlien she complained 
of being ill (Kiiing the cxainmation so that tlie test had to be given 
in two sittings. The subsequent IQ’s did not le.ich hei five-ycai 
level until she reached 12-6 At the age of 7-10, B suffcied a mild 
attack of infantile paialysis lc.wing no motoi sequelae but a certain 
amount of continuing emotional instability While her IQ a month 
after the attack had dioppcd three points, six months latei it had 
leached the highest point, 122, since the age of 3-6 when it was 124, 
These lesults do not supply incontestable eyidencc cithci foi oi 
against the liypotliesis that Binet letaidations can be explained bv 
fluctuations in the physical condition of the subjects The possibility 
that the fluctuations miglit be due to the coaiscness of the measuiing 
mstiument should be given due consideration before loo much 
emphasis is placed on factors extianeous to the scale 
What docs the lecoid of physical injuiies show^ Most of the 
falls and injiuies suffered by both subjects occuned in cailv life 
and weie minor ones so fai as can be infciiecl from tlic record 
Of course, it is lecognizcd that accidents tliat appeal to be tiivial 
from the standpoint of the observable physical injuiics, may be very 
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the ofeeivei mev be unaware, xvliicl, mav contnnic sulitiv to color 
ti e .nd,v.d„als nrcnul reacttons fa. vea.a A auffe.ed ieverc ,olJ 
at 34 montha from hu.tling through a wi.ulow wlicn tl.c se.ccn 
hocanic looacned She plunged one stoiy to the concietc navcmcilt 

h “Lt "V" two .unnfas ” 

o the low 10. He.^ low IQ ea.ly I, fa .„av In.ve l.cen tl.e rc- 
sultan of the cumulative effect nl numeioua falls, Dur,„g tl.c first 

Di r. g the first 16 months the eo.rcspondiuB flBares a.e 14 and 6 
and duung the fast th.eo yea.s 15 and nme On tl.c othc, hand 

no't difteV ai tT ‘f ’ ^7'"’ "''“■tinns, and illnesses does 

tear // 7 »t 'llne«cs, duiing the second 

3 /f has four and f? has seven, duiing the thiid year thev liave 

seen nT ! »" '"''Ored 

ZZT '’“'y, Aa fioren gionml below, and suftcruiE a 
seveie ttncnch of the spinal column ami nervous shock The 10 

'’'T''." i>y a 

use of 6 IQs SIX months latei This was followed hv a gie.iter 
drop a ye,t. I.itei but this might have been due to the fact that 
she was feeling ill ,md had to be tested m two sittings as alie.idy 
explained In spite of J's numcious falls, liowcvcr, hci aveingc 10 
for t ic entne sciics is about the s.unc as n\ while hei nvciagc 10 
for the final peiiod is Inghei 7? suftcicd one lie.ul iiijniv w'oiili 
mentioning At the age of 7-4 she was precipitated to the llooi when 
.a girl fiom behind pulled her chan .iwav as she was ahoiit to sit 
down In the fall hci head struck .iganinst the edge of the chair 
loi some time she complained of diaszincss and p.un in the head. 
Hci IQ five months late, fell 3 IQ’, and confiiuied to fall foi five 
ye.iis, with possibly one exception Peihaps the ccicln.il mjniy or 
t ic psvcliic tiauma pioduced by the accident may li.ive had some- 
thing to do witli the IQ letession, but the evidence on this point is 
not incontestable Foi the gieatest losses, wliicli occui foi A at 
8^. 9, and W/^, and for B at 6 / 2 , 11, and 14, based on both the 
semi-annual and the annual senes, the lecoids fail to disclose any 
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explaiiatoiv data except the illness of A at 8-6 and hei chicken 
pox at 9 

The supposition is piohablj' collect that inattention and restless- 
ness duiinp; the test constitute one of the endogenous souices of 10 
losses. Rut oui iccokIs show that this lesult docs not necessarily 
follow The evidence is discicpant on this point A was icstlcss 
ard inattentive dining the eaily tests whde B was attentive and 
icspoiisive This may be a factoi m B's slight supeiiotity dining 
tins pciiod At the age of 3-0 A was icstlcss duiing the test and 
scoicd liei lowest IQ At 3-6 she exercised bcttci contiol and made 
an IQ of 114 Rut at 4-0, although she gave good attention and 
was not icstlcss, het IQ fell to 108 On the othci hand, at 4-6, 
although she was constantly fumbling with hci liands and hei atten- 
tion was constantly wandciing, her IQ losc to 115 At 6-6 she 
was fidgety all thtougii the test, indulging in excessive fingei ac- 
tivity, and her IQ diopjicd to 113 At 7-6 she was again icstlcss 
and the IQ fell to 111, but thicc months cathci <^110 had sufteicd one 
of her sei 10118 falls Likewise B at 3-6 was very icstlcss and im- 
patient to get to lici kitty, but in that test slie secuicd one of her 
liighcst IQ‘s, 124 In latci adolescence she hcc.'une i.athei lesistant 
to the testing oidcal, paitly because she iiad giown lathei boicd 
with the tests and paitly because the testing interfeicd with hei 
inteicst 111 otliei puisuits This apparent apathy may have been a 
frictoi in hei declining IQ's duiing pait of this peiiod but it would 
be speculative to .isscit that the antithetical condition fully accounts 
foi the spuits that occuried 

2 Caiisei of Spin Is 

The attempt to explain the numeious spuits that occui in the 
two Liiives IS even moic difficult than the attempt to account foi 
the losses To cite a few specific situations Thcie is nothing in 
the lecoid to explain A’s laigc IQ spuits from 11-6 to 12 (amount- 
ing to 10 /Q’s), fiom 3 to 3-6 (amounting to 8 IQ's), oi fiom 
4)4 to 6, unless It is the lenioval of the tonsils at 4-8 But the spuit 
appmciitlv started at 4-6 bcfoie the tonsils wcic removed I’he 
litciature on the lesults of the oithogenic effects of the lemoval 
of ph 5 'sical handicaps teems with contradictoiy findings Even 
gianting that B’s laigc gam from 6-6 to 7 (12 IQ's) is explained 
by the tonsillectomy, thcie is nothing in the iccoid to account for 
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the Ui{rc gains fiom 11 to 11/^ (7 IQ\) or fiom 12 to H (7 1Q\ 
01 24 months) Since the spuits occiii at diftcicnC ages foi the two 
subjects, just as do tlie losses, it nould appeal to be lathei giatiiitou'. 
to attiilnitc tliem to lu'pothctical change^ in the stimiilaticm of the 
home envnonment While the home cnvironiucMt ni.iv luut been 
physically the same foi the t^vo subjects dining the pciiod of the 
tests, It \s, of covuse, adiuittcd that the psKbic iippial mav li.wc 
been vastly difteient foi the two subject'- ^rhcic is, hivwesLi, i\»i 
means of acciiiatcly e^stimating each icspoiidciit’s* subjective uaclions 
to the home envnonment Thcit is no means of ine.isinum th’ 
diftciencc in the stimulating oi icpicssjvc cftcct that the home life 
exeitcci on the intclleetiuf life of c.ich sibling The ic^pome that 
ani’onc makes to enviionmental stimuli dciKiids not nnh on the 
iiatiiic of llic stimuli, but also on the iiidividu.d\ tnnpcj.imcni. atti- 
tudes, habits, mind-sets, dnves, inuposcs, and ide.ils 

That tlicie wcic maikcd diftciuKCs m tlic school emirinmients of 
the siblings tluoughout the school pcnoil is piob.iblc 'fliat thc'C 
difteienceis may have some hcaung on the test fUiLtiuitious possible 
But It would lead us into a puicly speculative advcntuic to attempt 
to deteimine to what extent the uses and hills in the two ciiives 
of intelligence aie due to diftcicuus m the cfliciciiti oi the sitiuLila- 
tion value of the difteicnt tcatlicis and tlassiooins that alfected the 
lives of tliese voungstcis As wc have seen, it is tlie contention 
of one of the icccnt icicaichcs that the IQ can he inclieallv impuned, 
and that the chief factor in this ti.insformation is a supciioi school 
enviionment Be this as it may, wc have at hand no lehablc varil- 
stick foi measuiing the relative cfficicncv of the ‘•cluiols that in- 
fluenced the iiitcllcctual giowth nf thcic subjects Although thei 
piohably latcd bettci than aveiagc, wc have no icliable Liittiiun 
by which to ajipi.iisc the contiibiition c<ich school made to the 
development of the mental vigoi of these two pupils A piioii mc* 
niiglit conclude that, all in all, tliej weie c*qu<illv cflicicnt hcc.iusc 
the final pi oduet w as two young ladies with IQ'i, that did nut divci gc 
maikedlv But would the levelling piocc5>’’C‘S h.ivc been just the 
same if the siblings had started out with markedly iliftcrent 
Accouling to oui tiaditional concepts, patently no In spite oi the 
hypothetical smuhuity of enviionmental oppoituiutv, howevet uu- 
poitant 01 uniiTipoitant this factor inav li.ivc beer, marked fluctii.i- 
tions in the IQ cmve did occui at noii-coiiesponding jioiiu-' But, 
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let US turn fiom these hypotheses, which may be tiue but cannot be 
subitanti.ited fiom documentary data, to the consuleiation of an- 
othei possible explaiifilion of the fluctuations in the Biiiet curve 
that has been lelatively disiepauled in the liteiatuie, namely im- 
perfections 111 the scale itself 

E. Imperfections in Binet Test Construction and Scoring 
AS A SoukcC or IQ Fluctuations 

Let us remind ouiselves that the Stanford-Binet scale contains not 
only so-called powci tests, hut also tests of infoimation or eivvdi- 
tlon tlie successful peifoimaiicc of which is dependent solely oi laigely 
upon cxpeiience oi learning It is obvious theicfoic that the lesults 
of mstiuction will be icflected m Binet pejfoimance Again, nearly 
all of the tests aic scored on the all-oi-nonc punciple although the 
responses to some tests cannot fairly be scoicd as all wrong oi all 
right, Many test situations admit of borderline answers, answers 
that arc ncithci wholly coircct noi wholly wrong, but coircct in 
varying clegiee In consciiucncc, it is sometimes veiy difficult to 
determine whcthei a given jcsponsc slioiild be scoicd plus oi minus, 
because it may be coircct or inconccl in accoidance with one’s 
point of viev', 01 it mav be rathci more coircct than iiicoiioct, or 
slightly more incoircct than concct It’s a toss-up M’hethci to scoie 
such responses plus <n minus Difteient examiners will inevitably 
scoifi unceitam lesponscs diftcicntly How iinpoitant the factor of 
scoring disci cpancies is may be shown bv the fact that Icarncis in 
Stanford-Binet testing h,ivc diftcicd bv 30 IQ points in scoimg 
the same test sheets Gut no mattci how well trained oi experienced 
the Binet examiner may be, he k always confronted with the piob- 
fem of scoiing bordeilinc responses. Now, it is appnient that if the 
examinee is maiked minus on bordciline icsponscs that aie veiy 
neai the passing standard a late: test iiiav pioducc a spuiious spuit, 
foi be would be credited with an advance of fiom two to six 
months (oi even nine months m the abbieviatcd scale) depending on 
the location of such tests, although the progress made mav be very 
slight and would not lepicscnt a gam of fiom two to six months. 
Owing to the coarseness of the unit of mcasuiement, the passing of 
only one test m the lowci p.ut of the scale means an mciease of 3 
01 4 points The passing uf one test at age fouitcen scoiing six 
months yields 4 IQ points. At this level a cluld who just falls 
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slioit of passing two test, at the fi.st ex..m.„at,o„ anti who jtist 
passes them on the second examination receives an intrcase of 8 IQ 
points Such an inciease, although it “makes the Rradc,’’ yields an 
increment that is largely spurious Spurious losses in }Q'\ would, 
of couisc, be explained by the converse situation, namely, maikine: 
a test as minus that puctically coincides with the passing standaid. 
Recouls with numeioiis boidcihnc lesponscs of this nature might 
thus contain rather extensive spuiious gams or losses tliat would 
make a fanly uniform growth curve appear deceptively incgulai 

Aiiothei possible explanation of spuiious auctuatioiis m the Binet 
IQ cuivc lelates to the extent of the testing. If the testing is not 
equally complete during each successive test the losses and gams 
miglit be due to the inequalities in the langc of tlic testing The 
of wide range Binct testing is shown by an experiment 
in 1916 in which the 1908 Bmct scale was used with children of 
various intelligence levels When a wide-range method of Binct 
testing was employed, in which the numbci of advance tests given 
averaged 4.5 Costs more than the numbci given in a nariow langc 
method, used on an unsciceted gioup, “the avciage amoniit of extra 
credit earned amounted to thicc-fouiths of a jcni or more” in 
most of the Binet ages. “In one age it amounted to a year and 
a lialf” (5) 

In the same connection, the inadvertent omission of tests might 
leadily become a factor iricspcctivc of whcthci the nanow-iangc or 
the wide-iange method of test administration is einploved. Many 
instances of such madveitcnce have been discoveied In the insiipction 
of the lecoid blanks of many exaniincis In oui clinic files Fortii- 
n.itely only one oi two instances of such inadvcucnt omissions wcic 
found on the icexaminntion of the iccords of oui two subjects. 
Recessions, stagnations, oi accclciations In the curve due purely 
to (lififeicnces m the thoroughness, of the testing arc, of couise, 
fallacious 

It would be impossible in this papci for obvious leasons mimitclv 
to analyze all the lesponscs in all contiguous Bmct age levels, All 
wc can vcntiiie to undcitakc is to analyze very biicllv the salient 
test data bcaiing on the theory of spuiious fluctuations fiom inipci- 
fections of test constiuction oi scoimg based on the tests in and 
adjacent to the ages shcnvmg the laigest losses and the largest gains 
in the Binet recouls 
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The Inipe ijaiu iii J's lecoid of 20 months or 12 IQ\ between 
a^cs fo\a and five is not adequateU cxplauiecl bv euors of scoimg 
due to hoidciline icsponses The phis scoic on counting four pennies 
in IV<j mav be too high because, altliougli the pennies wcie counted 
coiicctlv tliiec tunes the subject persisted m saying theie weie thiec 
pennies But this mav luve been done m a “spirit of bantci because 
she counted thetu coriectlv si\ months tailici Tiie thiee commis- 
sions in Vu weie also scoicd plus which wcic peifoiincd conectlv 
£“< 001)1 that sevci.il boxes in addition to the keys wcie placed on the 
chaii But this excess ciedit, if anv thete be, may be counteiacted 
by the SCOIC civeu at fom on test IHi She fust icphed that she 
was a little boy L.itei, howevci, she said she was a little giil 
Tins contusion was piohablv due to the fact that she was) wearing 
bloomeis at the tunc and had been tcfening to hciself ,ib a bov 
She had passed the test six months eaihci and no doubt knew 
whctUci she was a bov or a gal ui spite of the ambiguous tesponsc 
The putative excess lathig at age five may also be minimized oi 
canceled bv the tact th.it 50 pci cent of the standaui ic<liiiieiiient in 
tile compichciision test, Vt| CWhat’s the thing to do), had nlrcadj’ 
been met at the age of tom Hci lating at \y 2 might be slightly too 
higli through anothci circumstance At this slie passed all the 
V-yaar tests and was tluis given a V*yeai Binet lating according to 
standard piactice, although she failed on IVi, copying a squaie 
On the basis of a Ill-veai base hci IQ at 4^/^ would chop fiom 1 15 
to 111 But this docs not explain the high IQ of 120 at age five 
which IS not aftected by any failuic belon the base. The lating 
iit this level may be slightly exaggciatcd because the examinee had 
passed 50 per cent of the compichcnsion test, VIi duiing the two 
piecedmg tests (she passed a diffcicnt question on each occasion) 
The plus .iccorded the bordciline answers to the definitions in 
would also tend to cxaggciatc the latiiig somewhat at age five 
However, they weic also scoicd plus at 4^ based on somewhat 
dubious stereotyped desciiptions. 

The spent at 4)4 cannot be explained by the extent ot the testing, 
for there were only 14 advance tests (le , tests above die base) at 
that age as compaied with 22 at age toui. Nor can the spiiit ,it 
five be thus explained foi while there were 21 advance tests given .it 
five as against only 14 at 4^^, only one of the additional tests scoicd 
plus, the borderline vocabulary response. 
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The co„clue.on on the bt,„. of the a„.,lv,„ of the test lesponscs, ,s 
that the total aioount of ovo,,co,„.k doc, „ot account fo. mme 
titan a m.no. pa.t of the spuit at cithc, age four or five and pat- 
ticulariy tlie huge increase at five 

auftered a lots of two montl.s aad 9 IQ\ at Sy, compared with 
age 8 altliough she w-is given 25 advante tests at S'/a and only 22 
at 8 Possibly the i.ihng at age eight is a tufle toti lugh on VTIln, 
counting backwaid, m which the time limit w.is exceeded by four 
seconds, and m IX,, making change, winch was scoied plus although 
me answei to 10 minus 4 w.xs fiist given as five and latei as six 
On the othci haml, two of the failuics at SYz perhaps do not 
icpiesent any genuine loss of power I'lic date test, IX,, was 
failed so far as the day ot the month is conccincd (.dthougli it w.is 
pasted at 8) and the counting backwaid, V[l[,, ,v,l, alto f.alcd, lie- 
cause of cirois, altixough it was scored plus at age eight (It \v is 
lepioduccd as 20, 19 , 18. 17 , 14 . 12, 9, 14 , 13. 12, 11. 10, 9, 8. 
7 , 6 , 5, 2, I ) These failures while leal weic piohablv due to slips 
of attention piodiiced by the illness and head pains of wludi the tcstec 
complained duiing tins test Fiom these considerations the conclu- 
sions might be diawn that a part of the slump at was spurious 
wliile a pait of it syas transient, and so fai forth fictitious Tlie con- 
clusion would tlieii be that the dctcnoiation at is largely spunous. 

In the case of B, tlic gieatest slump occuried iii age 14 as com- 
paied with 13, a loss of 8 IQ with no gam in Binet level The 
failuic on the XVI-ycai icvciscd digits test at age 14, which was 
passed at age 13, was counteiacted by tlic passing at age 13 of XIV3, 
thiec diffcieuccs between a picsidcnt and a king, on the basis of one 
coricct distinction and one boidcrlinc distinction (naincl}', *'tlic 
piesulent gets in by being voted foi and the king by custom Tim. 
was scoied plus because at 12 it was explained that "the piesident is 
elected but the Icing’s son follows the king ”) Weic tins response 
scored minus, the 13-yeai IQ would diop fiom 118 to 115 but 
there still remains a five-point loss while the gam m Ilmct level 
amounts to only foui months duiing the 12 months’ interval If 
the vocabulary incieasc fiom 9,360 woids at 13 to 10,620 woids at 
14 were reflected m a paitial scoic, which it is not, althoiigli the 
gain obviously icpiescnts some mcasuic of impiovcment, the loss 
would be icduccd still fuithci to a slight extent One might con- 
sidei, howevei, that this theoietical loss is counterbalanced by a too 
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liberal cicdit at age H on XVI 3 , abstract diftcreiiccs, which was 
scoicd plus On two collect responses on subtests and one boulerline 
icsponse and one of the subtesh of winch was conectly answered 
at 13. The advance of five months for this test appeals to be 
somewhat excessive. All m all tlie analysis of the responses seems 
to show that at least part of the recession at 14 is genuine so fat 
as the test finding is concctned The whole loss cannot be attiibuted 
to impel fcctions m the scoiing techniques. 

B's laigcst spuit IS at age 7 compaicd with 6^, a gain of 12 
IQ points and one jcai and five months Twcnty-tliiec advanced 
tests vvcic adininisteicd at seven as ag.uiisl 18 at 6^ But the in* 
element from the moic extensive testing amounts to only two months, 
gained fiom a lioideiJinc lesponse to the absuidities test in age X 
(The boidcrliue icsponse involves tlic thud subtest' “he couldn’t 
kill lumself; somebody had to”) Considciing both facts, this gam 
on a gcneious consciuction might he coiistiucd as spmious Two 
othci gams might be considcicd to be somewhat exa^cintcd by the 
method of scoiing in view of the fact that 50 pci cent of the test 
was passed at 6J4 Tins includes Vlln, diffeicnces between con- 
crete objects, and Vlll-i, definitions The lattci test 111 addition 
was passed on a bordcihnc definition of balloon (‘'a round ball, 
lecl, all colou”) One otiici possibility of excess cieclic at age seven 
dcLivcs fiom a favoiable lating of a latlici emde sutcmeni of 
similaiity in VIIIi, namely between an apple and a peach (“they’ie 
led, both have stems”) Countci acting in a measure these lather 
libcial ratings is a latliei gcneious lialf ciedit scoic at age 6^ 
on the bow knot test which was scoied minus at seven although the 
peiforraante was vciy neaily as good as at Aftci malting all 
tliese allowanced the conclusion would piobably be that about 50 
pel cent of the gam at seven as detci mined by the Bmet scale is 
genuine. Seven tests exclusive of the tcn-yc.u test weic passed 
at age seven tliPt wcic missed at 6}4, while no test passed at 
was missed at 7 except the questionable bow knot peifonnance. The 
basal age was siv at both ages 

To what extent boidellinc lesponses may invalidate 01 at least 
complicate the scoimg and piodiice dubious fluctuations m<iv be 
illustrated fiom a veiy brief analysis of the laige upsuige between 
12 and 13, amounting to two Bmet ages and 7 IQ points. In the 
vocabulary test the passing of txvo additional words at age 13 (as 
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compared with age 12, yielding a scoie of 9,360 instead of 8,640) 
lesultccl m .in increment of fou. months An increose of tour months 
for only two wo, els at the age of 13 seems like a spunon, inciemcnt 
A similar , „c, ease at XII yea,, wonhl have yielded only thiee 
months and below 12 yeais only two months At age 14 the increase 
was 3/a words (to a seme ol 10,620) as compaied witl, two wmds 
at 13 hut no ciedit was leceived for tins gicate, incieasc as the 
score fell sho.t of the XVI-ye.,r standjid (11,700). Inc.ilentally, 
one more definition at the age of 16-6 would have vielded siv 
months of additional ciedit and an XVIII-yea, rating the vnealiii- 
laiy test It is obvious that such ciudities of scale constiiiction will 
pioduee deceptive iiiegnlnrities „i the cmvc Finally, attention 
m.iy be called to the gain of flic months ai the .igc of 13 m the 
code test which allows two cnoi. out of 11 wouls The nmnunt 
of gam seems exaggerated m view of the fact that it w.is pas^pil 
with one crroi as compared with four ciiors at 12, wliicli fell meicly 
two cuois below tlic passing rcQuircniciit. 

The above analytic suivcy of individual test icsiilts, liowevci biicf, 
will suffice, It IS believed, to lender tlic hypothesis phuisiblc tliat tite 
extent of fluctuations in the Bmct test scores fiom test to test are 
often cxaggciatcd because of the equivocal oi ambiguous natiae of 
the lespoiises oi because of imperfections and unceitaincics of 
scoiing If this 18 collect, some of the conclusions reached legaid- 
ijig the extent of the transfoimation of the IQ'^ in eithci diicction 
produced by cnviionmental stimuli aic cxaggciations Exaggci.ited 
inci eases in test latiiigs might be pioduccd by the cxammei’s favoi- 
ablc anticipations Because of Ins favoiabJe mind-set hoidcilmc 
icsponses aic given the benefit of the doubt and accorded full cicdit 
On the other hand, an unfavorable attitude induced by unf.ivor.iblc 
enviionmcntal situations might be unconsciously reflected in a liypci- 
ciitical tieatment of boideiJine icsponscs, m consequence of winch 
such responses are scoicd minus An unconscious attitudmal hias 
in either direction toward boidciline responses might produce con- 
siderable shifts in the IQ’s in records containing many such lespoiiscs. 
In reply to tins assumption it might be aigued that the effects of a 
good 01 pool cnviionrncnt are icflected not only in linguistic or 
verbal tests, such as the Binet, but also just as notably m per- 
formance tests, such as the Rlcirill-Palmcr (as reported in the Iowa 
experiment) which aie free fiom questionable responses The icply 
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IS two-fold Fust, tlic <;co]ine of pei forniancc tests mny filso picsciit 
difficulties. Tlic sconnK often cannot be clone puiely mcchaiiKfiUv 
M<tnv mcitoi peifoimanccs conic within the bordeiline legion of 
passinfi and the scorjn}' can be tipped m the diicction ot the conscious 
or unconscKuis bias of the cvainmei. Second, the lesults ot expeii- 
mctital Studies on this point aie clisciepant. Thus Gaw's study of 
nepclectcd canal boat childicn (who attended school only 5 pei cent 
of tile time) m England showed an IQ of 82 in the pcrfoimaiice 
tests as against an 10 ot only 69 m the Jhnet Fleie the im- 
poveiished eiii'iionment aftcctcd the Binct lating nunc than the 
motor rating in contiast with the Iowa finding 

F Conclusions 

This piescntation of finduiRs will be concluded with two bncf 
comments, the one laigcly thcoictical in charactei and the other 
practical in its implications 

1 What IS voNolvcd lu the concept of fluctuation--' oi vaiiations 
of intellieencc’ What do the fluctuations postulate^ What is the 
nature of this .ihsti.ution that we denominate intelligence that is 
^uhicct to fluctii.ttious^ U the undcihing “tbing-u\>icsclf,” the basic 
sub&tratc oi eneigy that cxpicsscs nsclf in intellectual tunctioning, 
a fixed, static quantum, oi is it a constantly changing force Is the 
undeilying sticngth of intelligence unifoim oi is it fluctuating? 

Let us say foithnght that the only pliasc of intelligence open to 
test exploiacion is that which functions in test situations oi which 
can be observed in ovcit bcliavioial icactions. We may lefer to 
this as the phenomeafil and knowable aspect of intelligence and pei- 
son.dity as opposed to the noumenal self winch, whatever it may be, 
is inaccessible to the examine] Thcicforc, any concliisions icaclicd 
must necessarily i elate to the pjicnonicnal oi functional aspect of 
mtclUgenco. To ventuic ujion conclusions legaiding the ultimate 
natiiie of the vital eneigy at the loot ot ovcit inteUectual rictiyicv 
would lead us into a moiass of speculation that we will do well 
to avoid. There is no w*v of evpciunciituUv exploring pvue in- 
telligence in a vacuum noi is theie any wav foi intelligence to 
develop oi maiiitcst itself in a vacuum Wc can only study intel- 
ligence as it functions in bchavioi To assert that fluctuations m 
intelligence as evidenced in test findings arc paiallelcd by corre- 
sponding fluctuations m the undci lying icality to which we popularly 
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^pply the tcim intelligence, whatever it may be, niay be true, hut 
It would constitute a speculative leap m the dark to so assert 
categorically and would laisc questions that had better be icscrved 
for tlic mctapliysician After all, the psychological examiner is able 
to measure only the psychophysical reactions of the organism and liis 
conclusions should be limited to observable phenomena It is con- 
ceivable that the reactions oi responses of the oiganism miglit be 
gieatly inteifcied with oi might he gicatly facilitated by oiganic 
and extiaoiganic conditions without producing fundamental modifi- 
cations in the undeilying intellectual cncigy To com.hulc from test 
hiuliiigs, even though they Iiave been adequately documented and aic 
not spimous because of the impel fcctions in the tests oi m the latmg 
techniques ni foi olhci icasons, that an iiulividiiars intellect has 
improved 50 IQ points oi dctcnoiatcd 50 IQ points may lejutsent an 
inductive leap beyond the picmiscs All that die clctciioiation ic- 
vcnled bv die tests may mean is tliat the outlets of cNpiession Iiave 
been iiupniicd or blocked by obstiuctions, tcmpoi.iiy oi otherwise 
IQ gains might likewise he due to facilitations oi excitations of the 
neuromuscular apparatus, tcmpoiaiv or othoiwisc. 

All this aside, howcvci, it is indisputable that fluctuations do occur 
in tested intelligence, whether the children aic normal oi abmiimal, 
whether the retests ate given by tlie s.mic oi diffeient examiners, 
01 whcthci the letcsts aic given mficqucndv oi in a long senes of 
retChts at six months’ intervals. That the variations are sometimes 
so laige as to lead to highly disciepant diagiioscb, depending upon 
the test lesult that is accepted, is equally notoiious That the 
inteipiot.ition of cxpcnmentally established fluctuations in IQ’s is 
not leadily appaicm, is equally patent The fluctuations may he 
gemiinc oi illusoiy They mav he paitlv concct and paitly mis- 
leading Tlicy may be exaggerated or niinimizcd by the Icstmg or 
scoiing techniques They may be caused by endogenous oi exogenous 
factois They may represent the clfccts of piacticc or of emotional 
inhibitions They may be permanent oi temporal y They may be 
subject to lemediation or they may prove to be highly icsistant to 
modification Broad diagnostic and piognostic gcncializations 
should, therefore, not be veiUured in clinical woik witliout a careful 
consideration of all the factors, external and internal, that affect 
responses to psychological tests of whatever nature In other words, 
psychological diagnosis and prognosis should be based upon the 
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thormigh'gciHR application of case-stuily pio»-eduies. In sucli pio- 
ccdures. the use of sLmdaidizcd psychological tests, whatcvci then 
limitations, is of basic iniportaiici* 

2. The piactical beaiing ot all this is that I'lifciciiccs tioin test 
/incliiigs rcgauling a child’s intellectual ahilitv should not be hastily 
leached and momentous decisiors based on sucli should he 

withheld m the absence of sufficient couoboiattve evidence One 
must not confide too iniplicidv m test scoies oi place implicit de- 
pendence on IQ picdictions Although the IQ in gencinl may be 
faiily leliable, and allliougli the IQ is pethaps the most valuable 
single meastne we possess of lelative iiitcUigcncc, aftoi all tlie IQ 
IS only one factor in menial diagnosis In a sense, an IQ is merely 
an A' to he uitcipicted in the hgUt of all the sviioptic findings bcaiing 
on the case Viewed in isolation, it may become little bettei than a 
ciyptic svmbol and a souice of confusion. Wc have found leasonj 
to maintain that IQ's aic sometimes spuiiously low oi spuiiously 
higli wltlioiit full icalization of the fact by the c\nnimei Let us, 
therefore, emphasize that classifications and assignments tihoidd bo 
tentativa, and subject to icvision in the light of a fuUci knowledge 
of the examinee. 

That tlic IQ may give a coueci mcasuic of the cliild at the time, 
no mattei what tlic IQ was a vcai cailici oi will be next yeai, is no 
doubt tiuc in tlie nnijoiity of cases But spurious IQ's do not give n 
coircct appiaisal at the time of the test 

The best way to avoid errois tiiheient iti the scale of tests is to 
secure coiioboutive evidence fiom othci tests and fiom a tlioioiigh 
case study of the individual. But even when die best diagnostiL 
devices liave been used a leasonablc amount of caution should always 
be obscived m making psychological diagnoses ami piognoses of 
children. 

It is Daitlculaily impoitant that the classioom tcachei should be 
freed fioin doctiiiuiic and fallacious ideas rcgaiding the ineiiancy 
of IQ’s as well ns of all other kinds of O’s Always the teacher 
and the educator sliould give the child the benefit of tlic doubt. An 
IQ should never serve as an excuse foi complacency or justification 
for inaction, Ample oppoitunitics should be aftoidcd young retard- 
ates and deficients in the Iiteiaiy subjects, using the besL lemcdiaL 
techniques, concicte pioceduics, and inteicst-piovokiiig activity pio- 
granis, bcfoie such mstiuction is abandoned and the emphasis divcited 
to motor tiainmg 
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Doubtless, nifinj voun? cliildicn have been in'^titutioii.-ilizctl .is 
ceblc-mimlccl rind tbeie.xttci reUincd pcimanciitly in iiistituttniis for 
such cliiidion xvlio would lm\c improved to sucii an extent in a 
supeiioi public school enviioninent tli.U tlicv would not have been 
dassi led as feeble-minded after several \eats of eflicient iiistuicticm 
On the. othci band, many vouiik cliildicn have been cxcludid hum 
public sdiool siiccial classes on the lusts of an aihiti.ny 10 st.uulaiil, 
usually a Ihnet IQ of 50 and below, who would have tnaile icason- 
able piO|ftess in such classes. I’he writer has known iiianv cases in 
point with /0’s below 50 who li.ivc made gicatci progicss than othcis 
witli /0’s 1(1 the fifties or sixties, cither because thev possessed 
cmintci-bnl.'incing pcisonalitv trails ot greater v.iluc tli.in the low' 
/0 or bcCfUisc tlic 70 was spuiiouslv low' as pioved by the cbildicn's 
subsequent development. 

1 he w'lUet has tor many years felt that too many clnlihcn aie 
beins sent to icsidcntial institutions for the fceblc-miiukd wlicic 
they may jcccivc inadequate mstiiiction bec.iiise of the eioudcd 
conditions oi because of substandard instruction and w’bcie the in- 
stitutional life tends to make against the dc\elo]mient of initiative, 
lesouicefulnoss, oi independence If the Iowa losults mean aiivtlung, 
even after you have discounted the possible cxaggciations, they 
mean this, that joung cliildicn, w'lictliei thev test noim.il oi sub- 
noimal, should not be regimented into a toim «t oongicgatc existence 
that IS baiicn of cultuial .ind uuellcLtu.il stimulation It is no 
doubt tiuc that many institutions aftoid not only bettei shelter hut 
also better social and intellectual siimilatioii than many impovciishcd 
and incompetent homes But the truth icmarns, nevci theless, that 
a good home is supcuoi to a good institution in tlic intellectual 
stimulation and pcisonalitv (fcvclopincut of suhnoiinal as well as 
normal ciiildrcn, at least if tlic children arc above the level of fechle- 
luindcdncss Tlic fust line of attack in the education of subnoiraals 
IS the public scliools lathei than the colonies. Even cliildicn with 
/0’s below 50 should not be aibitiaiily denied the advantages of the 
special classes without an adc(|uate pciioo of piobation. Not infre- 
quently the /0’s are fallacmiislv low, as has been empliasized Witli- 
out adequate environmental stimulation potentialities iiave no cliancc 
to develop Theiefoic, the child is entitled to a ic.'isonablc tri.il 
befoic iiievocable decisions arc icached concerning liis future Resi- 
dential institutions play a vci> iiiipoitaiit role ui the piogiani for 
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salvaging mentally defective children, hut they should not usurp 
the function of tlie public school nor should the public schools force 
children into these institutions so that they may justify themselves 
m shirking then icsponsibilities toward “all the children of all the 
people.” Public school offidals exist who are peifcctly willing to 
be relieved of the lesponsibility foi educating defectives Wliat, 
then, should be tlie piimc function of the residential tiaming schools 
so far as coiiceins the cducatton of nieiiLiUv defective children^ 
The institutions should play the role of auxiliary tiaining schools 
for idiots and low imbeciles and for mentally defective childicn who 
are aUcady anti-social or dclinqucntlv oi criminalistically inclined, 
who arc unpiotected oi unsuppoitcd or who make too gieat demands 
on an oveiworked mothci oi who arc victims of educational neglect 
because the public schools cannot oi will not catci to then needs 
One final leflection on the water's ciedo, based on cxpcilcncc witli 
thousands of defectives, conccining the effects of environmental 
stimulation; Environmental stimulation is of paramount importance 
in bunging intellectual potentialities to fruition. Without environ- 
mental stimulation intellectual atiophy would inevitably icsiilt, in- 
telligence cannot fiounsli in a vacuum Nevertheless, neilhci the 
physical rtoi cultuial cnviionmcnt is omnipotent Native endow- 
ment sets insuperable limits so f.u as concerns the development of 
intelligence. Constitutional limits exist that not even a superior 
envuonment can completely ovcicome. Thercfoie, the impression 
should not be allowed to gain cuiicncv, that a supeiior environment 
will transfoini all mediocte childicn into geniuses, or that a barren 
envuonment will reduce all such childicn to the state of amentia 
While the traiisfoimation wiought by cdiiaition often looks like the 
creation of new poweis, education peihaps only facilitatcrs the unfolci- 
ment of exsitent poweis In the complete absence of potentialities 
to be released and unfolded, education is as impotent as the fruition 
of potentialities in vacuo Nevertheless, after conceding all this, we 
must recognize that the limits set by heicdity arc not as rigidly fixed 
as we once believed. Without a favoiable social and educational 
environment, many who have attained eminence would have re- 
mained mediocre. Education is a constructive force no less for 
potential morons tiiaii for potential geniuses. 
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Pfiiciits geneially aic coiniiiR to icali7c tlie impoi tniiLt of the 
pci'-on-to-peison iclationships and the pcncuil social environment of 
the lionic in icLition to tlieir cliildtciiL pci^onal development Pai- 
cnt-child lelationshqw me claiiniii^^ the attention of gieatci mimhecs 
of investigators, and with tlic widci <ll^scnunatlOIl of icscarch in- 
foimation, thikl icming is more gont‘iall3 being icgauled as n job 
winch requires some study 

At the same time, patents pcihaps inoic often than tliev icali/'c, 
thunvgh thcii own attitudes personal habits and social comhict aie 
(letermiiiing not onlj’ then cliildicn’s attitudes toward them, but also 
tiicir reactions and adjustments to life in gcncial Studies liavc 
shown, among other things, that voung cbildicn most freiiuently 
like the paieiit best who gives them most satisfaction and oontubutes 
most to then physical comfoit, who plays with them and expresses 
most affection foi them and who punishes them least (4, 5) It has 
also been shown that incompatibiliti between parents themselves, as 
well as the lack of comiadesbip between adolescents and tlieit parents, 
was associated with the lehclhous attitude against paicntal discipline 
(8) and with delinqiicnci (6) on tlie pait of the voungstets. Othci 
findinirs indicate, fuitlici. that childun tend to adopt the behavior 
patterns and iiioial standaids of then paicnts, and thus to become 
moic like tlicii |>aicnts m regaid to those patterns and st.mdards 
(3) These findings suggest that c\cn thnugli childien m.i\’ dislike 
and iccnt ceitain modes of bcli.ivioi .ind ccitain .ittitiidcs in tlieii 
p.ircnls, thei’ m.iv and pcihaps often do, adopt tliosc same modes 


’Receiveil in the Etlitornl Office on September iX 1939 
Tulilislicd sMth tlie approval of ihe Pirecloi as Panel No 248 Journal 
Senes, Neiuaska AmiciilinrnI EYperimi-ut Station This icport is one of 
a scries dealme with the results of a lescarch piojcct, the Ecncral subject 
of which was the relation between hoinc-inMronmciitnl infliieiiccs and per- 
sonalilv aciiuslments in children 
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of behavioi and tliOiC sarne attitudes as tlicii own iii spicc of theii 
conscious di&Iikc for them as they obseivc them in tlicir p.iicnts 

What young people dislike in the bcliavioi of then parents, as 
well as wliat they adraiic, then, piobablv aic inatlcis of sonic im- 
portance in icLition to ihcii own peisonal development. Just how 
Important this lelationsliip is, and whether oi to what e\tciu it 
varies fiom one general home situation to another, cu with the 
cliaiacter of llie disliked beha\ioi oi ti,ut, aic questions with winch 
the picsent study deals 

An attempt was made to iiiventoiy and classify the items of 
paicntA hclwYioi which, under ccitam specified conditions, adoles- 
cent bovs and giih of tbice ditfeient cultui.il home settings said 
they did not like in then own patents, and to stndv the relative 
nnpoitnncc of the dlfteient classes of items in relation to the pei- 
sonaliiv adjustments uf the yonng'stcis The data wcic the responses 
of the subjects to the qucstioiinaiic items, '‘IThat does voin inolhei 
do that you do not hke^“ and "ff'hul does your father'^ do that you 
do not hke^” togethei with then scotoon scales designed to nieasuie 
s»eyeial different aspects of pcisonalitv^ 

In the fiist section of this icport aic picscnted the relative fie- 
quencics of ciititisins of inothei and of father by children fiom faim, 
small town, and city homes, and by the two %xcs The question of 
the relation between cnticizing oi not criticizing tlie paicnts and 
development of the subjects is next considered A qualitative classi- 
fication of tlic specific Items of bchnvioi ciiticized by the boys and 
the gills of the thicc cultuial gioups is then picscnted and ceitain 
gioup difteiciices in the natuie of the moic ficqueiitly criticized be- 
havioi Items are pointed out. These diffeicnccs arc consideicd in 
iclation to the clifteienccs among the cultuial gioups in degiee ot 
obscived coirclation between oftcimg ciiticisins of paiciits and un- 
favorable biiowing on the pcisonalitv scales 

The Frequency oi' Criticism 

Following each of the two questionnaue items with which we 
are here conccincd, was piovided .i line on which the subject might 
write his criticism. No check list was piovidcd, hence nothing was 


^Description? of the home-life questionnaire, the tesH and scales used and 
the general procedures fallowed are given elsewhere (7) 
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gecstcd to tl^^e^siibjcct He was ficc to leave tlic sp,icc blank, to 
wri e the woid notliinK" oi to raciition anytiiing about tlic p.nent 
which mifrht occur to him, with wlucli he was not pic.iscti. Of the 
l.bya subjects who filled in the questionnaiio, 675 (35 9 pei cent) 
mentioned something in mother’s bchavioi not liked and 679 (^6 2 
pci cent) mentioned something m fathei’s hth.ivim not liked 
rs early two-thnds of the siihjetts, m other words, cithci left the 
space b niilc oi stated that they liad no cnticisms to ofici 

Of this total gioup of vouiig people, 694 wcic lii'ing lutli then 
paients on faims, 639 weie living m small towns, .md 545 veic 
living in the city, of Omaha I'lic tciulcticv was foi the sm,ill town 
vonngstets moie frccmentlv to cntici/c then paicius TUe peicent- 
nges of the icsidcncc gioups that oficicd cnticisms of motliois he- 
luvioi^ WCIC 39 0 foi the town, 35 6 foi the faun, and 32 fl foi the 
city rhe diftcicncc m piopoition bctw'cen town and cit\ gioups 
IS faiily icliiible statistically (moio than two time-, its st.iiiilaid 
euoi). Tliirty-iiuic pci cent of the town subjects, 37 0 pci cent 
of the f.iim subjects and 31 7 per c-ent of the citv subjects citici/cd 
then fathei’s beliavioi The diftciencc hctw’ccn the small town and 
the City gioiips is again icliabic 


"VVlicn the sex gioiips aie compared it is seen that the giils ucie 
icsponsible foi ino-'t of the difteicnccs between the icsidcnce girnips 
The small town gnls saw moic to ciitici/c in then paients than 
any othei gioiipiiig of subjects Of tins gioiip. 463 per cent, as 
compaied with 35 5 per conn of the farm gnls, and 35 6 of the citv 
gills, mentioned things not liked in their mothers As to ficiiuency 
of ciiticisin of tather, tlic towni and faiiu gnls w'eic mote nearly 
alike, but the city gnls weie significantly diffcicnt Oiih 21 2 pei 
cent of tills gioup, a-^ compared with 44 2 and +0 2 pci cent of the 
town and faim giils, offcicd cnticisms of then fathers AVhen all 
of the 956 gnls wcic gioupcd togclhci and compaied with tlic 922 
boys, the gills svcic shown to he significantly inoie disposed to men- 
tion something not liked in both paients than W'eie the [)o\s 'file 
peiccntagcs w^cic 34 3 and 32 4 foi critici-m of mothei and 39 2 and 
33 0 for criticism of fathei In Tabic I arc showm tlic jicrccntagcs 
of all the gioupings of the subjects tvho offcicd criticisms Table 2 
gives tlie significant gioup differences 
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TABLE 1 

PtRCCNJAfES OF THE VARIOUS GROUPINGS OF SUBJECTS TiIAT CrITICIZFD 

MoriiKR’s AHo FAiiim’s Blhaviou 


Grouping 

N 

Per cent 

Cl iticiAe<l mother 

Pei cent 
cntici/cil father 

Faini boys 

328 

35 7 

33 5 

F , 11 III gills 

366 

35 5 

40 2 

Total farm 

694 

35 6 

37,0 

Town boys 

302 

30 8 

33 1 

’I'own girls 

337 

46 3 

W-2 

Total town 

639 

39 0 

390 

City boys 

292 

30 5 

32 2 

City Eirls 

253 

35 6 

21 2 

Total city 

545 

32 S 

31 7 

Total bovs 

922 

32 4 

33 0 

Total girls 

956 

39 3 

39 2 

Total subjects 

1878 

35 9 

362 


TABLE 2 

SioNiMC\NT Group DincRrNcrs in Pir Cent Criticizi u Mothi r and Father 


bigniheant group diifcicnccs in 

Significant group (li(!cicnces in 

per cent critiLirctl mother 

per cent ciiticiAed fnthei 

DtS. 

DiU 

Gioups compared Dtff 

Cionps coinpaied Diff 

<r,iui 

VtWt 


Toivn Kirls>town bovs 

15 5 

4 08 

Town girls>to\vn boys 

11 1 

2 90 

Town guls>faim guls 10 8 

2.91 

City bovs>cuy guls 

no 

2 93 

Town girls>city girls 

10 7 

2 61 

Farm Riils>city giils 

18 0 

4 56 

Total town>tolal city 

62 

2 22 

Town Rirls>citv gills 

23 0 

617 

Total girls>tota[ boys 

69 

312 

Total town>tfltal city 

7 3 

2 64 




I'otal eiil’>>total lioys 

62 

2 81 


Relation Uftween Criticizing Parents and Personality 
Adjustments 

The coiielntion analyses revealed that the iclationship between 
mentioning somethinp: not liked in paicnts and the peisonalitv van- 
ables as measnrcil in the 'objects weie small and mostly insignificant 
The tliicc cultural (residence) gioups, however, diffcied coiisiilci- 
ablv one from another in repaid to the particulai vaiiablcs which 
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gave leh.iblv large coi relation The 
legaicl In Table 3 are shown all 
found for all subject gtoupings 


sex groups also vaiicd m that 
of the significant^ coi relations 


Q, 3 


Vaiiables 


Farm 

Bo\s GiiK 


— 21 


— 22 


(Mailer “A" score) 

Ilducal jiKlgnicnt 
(Mnllcr “E" score) 

Iiidepcixlence 
Peisonal lesponsiliilitv 
Attitude tow.ird woik 
AiJiuecintioii of Imine life 
AvernKo personality raiinn* 

Citticism of I all,,, s' Itfliatao, 

I'ci soiinl niljiistmLiit 
(Mallei "A" score) 

Ethical judgment 
(Mailer “E” score) 

Aititiule towaid woik 

Aiiineciatitin of home life —25 


'Foss n 
Ho>s Girls 


City 

Ihns Giih 


— 35 


— 20 


— 23 


— 20 


— 2S 

— 25 

— 26 
— 20 

— 26 -34 

— 35 —24 


— 24 

— 21 

-24 -35 


" S'S- s-E-i fA.SK 


The greatest numbci of significant cot relations rippcareil for the 
citv subjects Foi this gionp theie wcic 14 conciations of —20 or 
gie.itci as comp.ueci with only five and two Rspeclivclv foi the 
small tmvn and faim g,oups When the ^e\ groups weic coiiip.iicd 
as to the numbci of significant con datums, it w.is the hoys that 

stood out Of the total of 2l conciations gicaUi than '^0 H 

wcic contiibuted by the hots, 10 of which came fioin the city hoys 
and only one fioin the faun hoys 


For pmposcs of this stiiiH no correlation smaller tlnii 20 was icLMnleii 
as ygnificant In some instances coridations of lesser maRintmIe were 
statistical v smnificant ’ accordinR to Fisher’s critcnnii of siRiuficance 
(2, pp 335-336 and 548) but they arc not mclndcd here Eveiv ccnelation 
included in rahle 3 is more than twice its standard ciior 
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The aiulvsis also suggested that to have something to cnticizc 
in the mother was, in general, of greater significance m its relation- 
ship to low pcrson.ihtt scoies than to have something to ciiticizc in 
fathei rointccn of the total of 21 coiiclations gicatei than — 20 
involved ciititisms of mothei Seven of these 14 came fiom the 
city boys, ivliile not a single one came fiom the faim hoys This 
constitutes, peihjvps, the most stiilcmg contrast of any The men- 
tion of something not liked m mothei by the faim bovs was of no 
significance u\ i elation to anv of the pcisonaiity ^coics but with 
the city bovs such a lesponsc was significantlv associated with low 
scores vn (a) peisonal adjvistmcnt (^lallcv), (b) ethical judgment 
(jMallci), (c) independence (self icliancc) m meeting pei&on.il 
(lifficulties, id) pci^nal iC'ponsibiUtv in maintaining satistactoiv 
peisonal relationships with othcis, (e) attitude toward woilc, (/) 
appiccmtion of (attitude tow.ud) home life and iff) avciagc pei- 
sonality lating 

Thcie is, of course, no wav of determining diicctlv whctbei, or 
to what extent these couclations leprcsent causal iclationsliips It 
seems reasonable, howcvci, to suspect that thcic vs something clnuac- 
teristic, foi example, in the citv home situation, pcrliaps in the pic- 
vailing natuie of the paicnt-cluUl iclationslnps. ot in the social oi 
personal behavior patterns commonlt adopted hy city mothei s, 
which actually icndcis the mothcis’ conduct a mmc senous matter 
m the lives and the peisonal adjintmcnts ot then sons than is the 
case in the farm home situation. It was deemed xvoithwbile there- 
fore, to make A comparative studs' of the Items of pnicntal bchavioi 
moie ficquemlv cnticizcd bv Im>vs and Iw girls of the thiec cuUuial 
groups in the hope th.it it might tliiow some light upon this pioblem 

Group CoxryARisoNs as to Frequency or Mention of the 
Various Items or Parental BriiAviOR 

An attempt was made to classifj qualitatively the things ciiticized 
in paienls The criticizing seemed loughlv to fit into the followinir 
gioups, (rt) those having to do with discipline and contiol and otlier 
peisonal lelatlonships XMtli the child himself, (b) those icgaichng 
tcmpeiamental behavioi and tiaits aftecting mcinbeis of the family 
and others; (c) those legaiding the peisonal habits and conduct of 
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adjustment an] conti'orTfTtlf .iiicl emotional 

t.tud=s or hrhef “ A ;i,„ ^ rcEard...K the parent’, ,de,.,, at- 

thoae .cga.d,nrthc sL, AT (,) 

(/O a misccllai.coii, Kioop/ArtirC AlT'oTtT’ 

tioiicd of mothers’ he),.,vio, an,r„f Jh - / 

to tl„s claasdient, r AL - 

in Tables 4 and 5 This ,.fV respective fic,i„encics 

Ihls. of course. ,s me.eU one of a nunibe. of 

'I ABLE 4 


Items reimitcd 


Fai m 

H«\s (.,irU 


itfiises to Kraut 


»i get 


I l^isupline and contiol, and 
f’tlier [icisnnal relationships 
behvcLii parent aiul child 
Scolds 
'I liieateiis 
RcStllCtS, 01 

privileges 
Coirecls me 
Strict 
Too e.isj 
iVI.ikes aic \voik 
Makes me stav lioine 
Makes me go to bed 
'ip (early) 

Makes me go to school 
Makes me Imriy 
Leaves me liomc 
Doesn’t allow me to "date” 
Doesn't let me go out oficn 
Objects to late liours 
Doesn’t tt .iiu me to svorL 
Tiles to assume my duties 
I'lies to piisli me ahead 
Doesn't give me enough money 
Has me do embarrassing things 
Foices me to do something 
Tells me what to wear 
Expects loo much of me 
Asks personal questions 
Borrows my money 


I itqiicncv of rciKirt 

I osvii C iiv 

Bovs Gill, 


15 


IS 


22 
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TvVBLE 4 (coiitmned) 


Items reported 

Fa 

Boys 

iin 

Girls 

Fiequcnty of i 
Tms 11 

Boys Girh 

eport 

City 

Boys Gula 

Itefuses to let me bung on 













1 

Totnl ficqiiencics of class I 

39 

+3 

25 

S6 

U 

24 

Per Cent of tota) ciilitismi 

33 3 

33 1 

2fi 9 

35 9 

IS 7 

26 7 

n '1 cmptraineiital tiails and 







Ijcliavioi alTeetitig nieinbeis 







of family and others 







Coiniilaiiis, nags, Ciahs 

2 

13 

2 

14 

4 

5 

Finds fniilr, tiiticues 




7 


2 

Blames wiong pci son 



2 

2 


1 

Atgues 

1 



1 


1 

Teases 




1 



Quarrels 



1 




Fights 





I 


Wants Inst woid 





1 


Inconsiderate 

2 


4 

3 


2 

Bossy 

1 


1 

3 

2 


Pfiiti.il 

3 

5 

1 

6 

4 

1 

Cl OSS 

1 






Uncooperative 






1 

StlllllKllIl 




2 



Total frequencies for class 11 10 

18 

11 

39 

12 

13 

Per cent of total u iiiciiiiis 

85 

(3.8 

118 

25 

13 5 

14 4 

III. Personal habits and 







conduct 







Smokes 





S 

5 

Critiks 






1 

Sivc-irs 

1 




2 


Talks too much 

6 

2 

5 

1 

8 


TalU too much on telephone 






5 

Gossips 




2 


1 

Brags, exaggeiatcs 



I 


2 

1 

Mannerisms 





4 


Neglects lieiself 


1 


1 



Repeats things 






1 

Impatient 




2 



Evtravngant 



1 




Noisy 




2 



Forgetful 



1 



1 

Total fieqiioncies for class 

III 7 

3 

8 

S 

21 

15 

Per tent of total criticisms 

6 

23 

SC 

5 I 

23 6 

167 

IV Health, emotional adjust- 







meat and contiol 







Gets sick 





1 


Nei\QUs 

1 

5 

2 

7 

4 

5 

Worries 

6 

8 

3 

3 

4 

2 
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TABLE + (coiilutticii) 


Items repoited 

Frcqticiuy ot icport 

Farm li,ivn Cit\ 

iJo\s CJirls Bovs Girls Boys t«irls 

loseti tcnipci 

8 

7 





Jealous 


1 





Feelings easily hurt 


1 





Dissatisfied 







Toial fieqiiencies for class I\' 15 

22 

9 

1) 

IS 

12 

I’ei cent of total eiiiicisim 

12 8 

16 9 

9 7 

9 6 



V Ideas, aitmiilcs, bcliefa 







Old, funny ideas 

4 

1 

3 

3 



Gets wrong ideas 


1 





Diaws hastv conclusions 


1 





Too coiiscivntne 



1 




I'akes things too serious)) 




1 



Doesn't undcist.iiul inv friends 




t 



Total ftcqucttctcs fm claw V 4 

3 

4 

5 

0 

0 

Pui cent of total ciiticisms 

34 

23 

43 

3 2 

0 

0 

VI Woik, self sncrihcc 







Woiks too haul 

9 

10 

9 

1 

9 

3 

Works outside lioiiie 

4 


3 

') 


1 

Woiks when sick 






1 

Depiivcs self of necessities 







Runs home incdictcntl) 






1 

Mccils iiugiilar, not on lime 

1 





1 

Not ns sanitary as sUonld la 


1 





Total fieiiuoiicies for class VI 11 

11 

12 

13 

11 

7 

Pur cent of total ciilitisins 

12 

s s 

12 9 

8 3 

12 4 

78 

Vil Social adjustments 







No social life 

4 


5 




Stays home loo much 


2 



2 


Doesn't mingle with fi lends 






1 

Too much social life 





3 


Has uiulcsiralilc frtciids 






1 

lotal frequencies foi class Vlf 1 

2 

S 

2 

5 

2 

Pci cent of total cnlicims 

3 1 

1 5 

54 

1 3 

5 (, 


VIII Mhccllaiicnus 







Trn lal things 

24 

28 

19 

18 

11 

17 

Per cent of total criticisms 

20 S 

21 S 

20 4 

LI 3 

12 4 

IS 9 

Total ciiticisms of mothcis’ 







hchavioi 

117 

130 

93 

15fi 

89 

90 


possible giouptngs, .intI possibly not the best one foi oui puiposc 
Tlie i-l.isses, it will iilso be noted, aic somewh.it ovei-hipping, .md 
in a mimbci of instances an item was .ubitiaiilv placed in one cl.i'.s 
■\ylicn It might logically haye lielongcd just as well m anothci 

As \vas shown in Tables 1, 2, and 3, the icsidencc gioup' and the 
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'I'ABLE 5 

iNVPNiony or Itlms op Fathers’ Behavior Reportcd as Not Likld dy 
AnojEsCEHis 01 Farm, Smail Towh and Cirv Homes 


Items icpoited 

Frequency of report 

Farm Town City 

Bovs Girls Boys Girls Boys Girls 

I Discipline and toniiol, anil 







otliei iHisnn.ii lelationsliips 







lictwcci) pmciit .md child 







ScoUU, ‘'Iccfwies” 

12 

12 

5 

15 

9 

10 

Till CrttCllS 







Rpstnets privileges 

2 

3 

5 

S 

8 


Cnrrects me 





2 


Stiitc 

5 

+ 

4 

G 


4 

Too easy 


2 





Makes me vvoik 

+ 

3 

1 

1 

1 


Won't let me woik 


1 





Xens'cs me home 

2. 






Nfakea me «ta> home 

3 

7 





Makc'i ine get up cailv 

2 






^Vo^’t let me "go out", "date” 




7 


1 

Teosvs, Utls me 




3 



Picks oil me 

5 






Poesn’t care about nic going 







to high school 


2 





Piiesn’t give me moncj 



3 




Expects too much of ire 





2 


Forces me to do something 




2 



Protects me too iruich 




4 



Total frcflucnofa for class I 35 

34 

IS 

43 

20 

17 

Pet cent of total cjiucisms 

31 % 

251 

18 

28 9 

21 3 

215 

JI I'enipciamental tiaiis and 







beliavior ifFccting members 







of the family nnd others 







Argues 


I 


1 


I 

Grouchy, Cross, finds fault 

6 


4 


6 


Nugs, trnbs, finds fault, cnticues 

2 


5 


G 

Cross 


5 


3 



Bossy 

1 

1 

2 

2 

2 


ItiConsidei ,itc 


8 

3 

7 

1 

5 

Cruel 



I 




Partial 

1 


1 

4 



Rjulc 


2 





Sliibborn 

1 

1 

1 

1 


2 

Sarcastic 





1 

2 

Teases 


3 




5 

Quarrels 



1 




Fighis 





1 


Plays jokes 



1 




Isn’t companionable 

1 
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rABLB 5 {continitC(i) 


Items reported 


Farm 
Dojis 


9.1 


1 

14 

3 


Makes too many promises 
Insistent 

Expects too much of moilici 
Selfisl), stingy 

Total frequencies foi class 11 10 

ITT « critjusms 

HI Personal hnlnta and be- 
havior 
DniiLs 

Smokes and (or) cliews 
Swears, curses 
Diags, boasts, exaggerates 
Gossips 

'I'niks too much 
Noisy 
“Ilolleri.” 

Gets home late 
Not home enough 
Bad table niannets 
Mannerisms 
Forgetful 
Too particular 
Puts things off 
Dirty 

Extiavagant, borrows 
Way lie drives c.ir, too fast 
Total fiequencies for class 11 
Per cent of total criticisms 

IV Emotional adjustment .ind 
control 

Loses tempei 
Woriies 
Ncivoiis 

TCilloiIS 

Peelings easily hint 
Moody 

Total frequencies foi class IV 14 
Per cent of total cntlcisms 12 7 

V Ideas, attitudes, beliefs 
Old fashioned ideas 
Radical 

(icts wiring ideas 
Trikes things too seriously 
Total ficqiiencics foi class V 0 
Pei cent of total criticisms 0 


Freqiitiic] of report 

T. . City 

Girls 



I 





3 




1 




2 


23 

IS 

29 

11 

15,6 

15 

195 

JI 7 

1 

3 

2 

9 

25 

23 

n 

7 


1 

1 

1 

23 

Hi 


1 

07 


10 

67 


4 
2 7 


22 

20 

45 

30 6 

34 

31 

29 

19S 

32 

31 

13 

17 

7 

7 

11 


n 

117 


1 

22 
27 8 


18 

22 S 


5 
6 3 
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T/UILE S (lontinned) 


Pie<iutncy of repoit 
Finn Town City 

Items repot tcfl Boys Giils Boys Otils Boys Girls 


VI Works, stlf-aacufice 







Works loo haid 

1+ 

8 

4 


3 

2 

Lfl'/y 

1 



2 

2 


Selfish 



2 




Not ns sniiitoiy as should lie 


I 





I'otal ficqueiicics of <lass VI 15 

9 

6 

2 

S 

2 

Per cent of total ciiticisins 

136 

6 1 

6 

I 3 

5 3 

2 5 

VII Social mntteis 







No soci.ll life 

2 






Stays home too m«ch 


2 


k 



Unsocial 






2 

Has inulesn.ible fuenJs 






\ 

Total fretiuencies foi class Vll 2 

2 

0 

4 

0 

$ 

Per cent ol total cntKisms 

U 

14 

0 

27 

0 

38 

VIII Miscellaneous 







Trivial things 

11 

10 

10 

21 

13 

12 

Occupation 



2 

5 



Hei,!resse8 




2 



Way he drives car 



3 




Doesn’t live with us 



1 




Not home enough, travels 

\ 


1 


2 


Total fieqiicncics lor 







class VIU 

12 

10 

»7 

Zi 

15 

12 

Pei cent of tot,il ciiticisms 

109 

68 

17 

18 3 

16 

152 

Total criLlcieine of 







fathers' hclinvior 

HO 

147 

lOD 

149 

94 

79 


sex gioiips cliffeied, not only m legard to ticquencv of lepoiting 
chliigs not liked in patents, but also iii icgaid to the degiee to Yvhich 
ciiticiaing paients was coiiclatcd with inadequate pcisonality ad- 
justment Although smaller pciccntagcs of the city subjects than 
those of farm oi town icpoitcd cntiusins, most of the correlations 
shown in Table 3 wcie fiom the city subjects The bovs, when 
taken together, likewise olfeied fcwei ciitiusms than tlie giils, vet 
cuticisra. of parents was moie often found to he coiielated with low 
personality seoics m boys than in giils The peiccntages of all 
subjects wlio ofteied criticisms of rnothci anti fathei wpie not sig- 
nificantly (iiftcicnt, but ciiticuing mother was leiinblv lelnted to 
more of the pcisonality vanablcb m the subjects than was ciiticizing 
fathci Oui piescnt task, then, is to compaio the gioiips as to tie- 
quenev of cuticism m each qiialtfaiive class and clius to searcli for 
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Kioiip .hfte. cnees ^Inch m.^ht have some hcaung nn tl.e n.oltlem 
"dollent? of no.mnl 


1 Cl nunms of Alolbe, . W Fathen Comp<n ed 
In Table 6 aio shown the peiceiitaRcs foi each elass nf the total 


A 4\tA»^V4 fj 

,,, , C'OMIIIMIt) 

__U^cutic.sms of ,n.>.he., 675 Io,al cru.t,sn,s of father, m 


Ciitici/ccl 

parent 


Moihci 

Father 

Mother 

Father 


Pi« rein 
of total 
Cl incising 

of parent /j,y; 

I MtiUns irlalfil la ihsuplinr ond lu/ilrol 
29 8 5 2 

2U 

11 Tempeiainenlal hails and hihavioi 
15 3 _0 9 

162 


Diff 

—'JL 

I 16 


Mother 

Fatltei 

Mother 

Father 

Mothci 

Father 

Mothei 

r.ntlier 

Mother 

Father 


III Prisoiinl hahUs and loudiirl 
92 _173 

26 5 

IV Lniotioiial adjuslmrnt and (o/itrol 
13 0 27 

10 3 

V Jdias, attiludcs, bihfls 
24 12 

I 2 

VI H'oik, salf-tuinhtc 
101 + + 

57 

VII Sonal adfuslwants and Miavioi 
30 1 ^ 

1 6 


—8 52 


3 01 


VIII o/ir, hivial 

Mothei 17 3 35 

Fathei 13 8 


ctiticisiiis offcicd .liiainst the molhcis and air.unst the f.ithoN 
Diftcieiiccs in peicentajic and ctiLioil ratios foi the icli.iblc diftci- 
cnecs aie also sliowii The most stiilcuifr diflcicncc was found in 
percentap:eb toi Class III Fatheis, almost tliicc times as fic- 
quentlv as mothers, w'cre ciitiu^ctl because of some pcisonal habit 
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oi Item of peisonal conduct Only two othei percciit/igc cliftcienccs 
were st.itisticaliv leliable A somewhat gieatcr propoition of the 
complaints against mothcis had to do with discipline and mctliods 
of control of the childicn This is not suipiising ‘■nice, according 
to the icsiiUs of a questionnaiie item asking about punislimeiit in 
the home, 64 per cent of all the home punishment of both boys 
ami girls was .ulministocd by the mothci as compaied with only 
31 per cent administeied by the father.* The giils wcic punished 
four times as often by the mothci as by the father, accoiding to 
their repoits 

The otiier significant diffeicnee was in the icUtive ficqiiency of 
complaint rcgaidmg woik habits, and tendencies of overwoilc and 
self-sacnfice in patents (Class VI) The percentages of total ciiti- 
cisms which were included in this class foi both patents, howcvci, 
were quite small, only 10 1 and 5 7 foi mothcis and fathcis respec- 
tively. These compaiisons aic interesting but they, in tliemselvcs, 
suggest little by way of an answci to the question of wliy criticizing 
mothei was related to moie of the personality scoics than ciiticizing 
father. 

2. Total Sex Gtoups Coinpated as to Cutichvt Offeted 

Ab was shown (n Tables 1 and 2, the giils, •when taken togcthei 
from all three icsidencc groups, were more prone to cuticizc both 
parents than were the boys. Significant lelationships between enti- 
cizing parents and the personality vanables, howevei, weie more 
numerous with the boys than with the giils (Table 3) In Table 7 
arc shown comparisons of peicentagcs of total ciiticisms from boys 
and fiom giils winch belonged to the various classes of ciiticism 
These aic given sepaiatelv foi mothers and fatheis. Only foui 
significant percentage difFeicnccs appctar in the whole tabic Re- 
liably gicatci piopoitjoiis of the giils* ciiticisms tlian of tlic boys’ 
criticisms of both parents had' to do with temperamental tiaits .and 
difficulties (Class II), The tendency (differences not reliable) was 
also foi the giils more ficquently than the boys to report items of 
Class I, matters of discipline and contiol The common element 

^Bowers (l) repoited that according to the answeis of hi9 subjects, 54 
per cent of llicu piinislimciit was ndministeied by their motlier'! as compared 
•with 3t per cent by then fathers 
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_ TABLE 7 

M.Hi.,, hojr, 2W, g,rl' 376 C,n,c,. ,.l |,„„ 

Ciiticisirs (if mothci 
Pei (.tilt 
Sex of total 

cuticism? Diff 


Boys 

Gills 

Boys 

Girls 

Boys 

Girls 

Boys 

Gills 

Buys 

Gills 

Boys 

Gills 

Bovs 

Girls 

Boys 

Girls 


CiitiLisms of failior 
Pti cent 
of total 

"dUf ciKuiMits Diff 


I Miittas I elated to dtsii/>hne and coti/iol 

II J'eiupeiameHlal liatts and behavior 

—7 6 —2114 US —7 9 

19 7 

III Posoital habits and conduct 

5 1 2 25 28 9 4 4 

_ , 24 5 

Emotional adiiislmrnt and coufiol 


no 

13 c 

120 

69 


IV 


13 0 

no 

27 
2 1 

12 + 
82 

47 
1 6 

181 
16 8 


00 


10 5 
10 1 


vri 


V Ideas, altitudes, beluls 
06 10 

I 3 

VI If'oik, self-sainfice 
+ 2 86 

3 5 

Soiial adjitsluients and behavior 
3 i 06 

24 

VIII hliiiellaneous, liivial 
13 US 

133 


00 


—03 


5 1 


—18 


18 


i^'ir 

iTiiifr 


—2 86 


273 


m tile two classes is of couisc tlut both involved matlcis which 
affected the pcison-to-per>iOii or social iclationships between the 
ciiticized paicnt and the child oi otiici members of the family. 
"I'he gills, definitely inoic ficqiicntly tlun the boys, objected to sucli 
things in the beluivioi of their paieiits 

On the othei haiid^ lelativclv gicatci piopoitions of the bovs 
than of the girls who oftcicd ciiticisms of their paicnts, mentioned 
matteis peitaining to the parents pcisonal habits tiiid conduct The 
diflcieiicc was significantlv laige foi criticisms of mother This 
suggests that it is moic fiequcntly impoitant to the adolescent bov 
than to the adolescent girl that the mother’s habits and personal 
conduct be decoioiis, and such tlut lie c,in be pimid of hei 
To sum up icgaiding the compaiisoiis between the total bov and 
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tlie total Rirl gioMps, then, we ma\ -=siy that the ailolescent hoy, 
altliQiiiili not so pione to icpoit tilings not lilced in liis paicnts, tends 
more than the giil to icpoit items which .uc inme tiulv ciiticisins 
of tin; pfiient himself oi hciself, and not neaily so frctjueiulv ns the 
girl does he icport Hems pcitaining to the pcisonal and social tel.i- 
tionsliips of the paient with the othei family iticmheis Tliat the 
lepoitcd cnticisins of boys aic to them moie seiious oii the avciagc, 
IS suggested by the gicatei numbci of significant Coticlations hc- 
tween cn'ticism and peisonality adiustincnts as nicasuicd m this 
study. 


3 The CHlttaal Gioiips 

In Table 8 mav be found tbc pciccntagcs whicli fell in each 
qualitative class ot the total ciiticisms of paicnts given bv each 
cultuial 'group Of tlic total cnticisms lepoitcd bv the citv gioup 
only 21 3 pci cent fell in Class I as compaied with 28 5 pci cent 
and 30 3 pci cent foi the town and faurf gioups As to piopoitinn 
of ciiticisins falling m Classes II and HI, the faini gioiip was 
lowest In the case of Class III the piopoition foi the citv Rioup 
(2+4 pci cent) was sienificantlv largci than tho'-c of tlie ocliei two 
rcsutence gioups. As to Class IV the peiccntagcs wcie 1+9 for 
the faim subjects, 8.2 foi the town subjects, and 12 2 foi the cit\ 
subjects The clifteiencc In peiccntagc between tiic faun and citv 
gioups was not significant. 

In connection witli ciitjcisin Classes I, JI, am) HI then, weie 
found the most significant diftcicntes between the f.uni and the citv 
subjects, the two icsidencc groups which showed gicatest contrast 
in the nuiTibei of significant coiiclatlons (Table 3) 

Classes H and Ilf accounted for 40,9 pci cent of the total ciiti- 
ciFms offered by the citv subject and oulv 27 4 swi cent of those 
offeicd by the faim subjects, w'bilc Class I accounted foi only 21 5 
per cent of the total criticisms of the city suljjcets ns compared with 
30 3 pel cent of those of the faun subjects These figiiics indicate 
then that those city voiingstei-» who lepoitcd tilings objected to m 
their parents' bchavioi, tended dclinitclv to icpoit tiaits ,incl diffi- 
culties of a temperamental nature and peisonal habits and items of 
conduct which they regaidcd as objectionable, icluiblv moic fic- 
quentlv than did the farm vouiigstcis The lattci gioiip, on tile 
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COMI-ARISOV 


Rtsicltnce 

glQlIp 


F.nrin 
Tow II 
Cuv 

Fnrni 
Tow n 
City 

Fnini 

To\vn 

City 

Fniin 

Town 

City 

Fnim 
1 own 
Citv 

Farm 

Town 

City 

F.iim 

Town 

City 

Faim 

Town 

Citv 


or iiir RisiuiKtr Groups as io Rinnvi I'Rirjui-\c\ ni- 
CRiriciSM or Each Quaiit\hvi Ciass 


ital cniicisins, fai 

m S0+, town 49S. cit> 3S2 


Per cent 




of total 




criticwms 



D,ff 

bom Rioiip 


n,ff 


j]latUis letated 

to dlStlhlllU UHil CllUlltil 


300 

l■>'I 

1 R 


28 5 

I>C 

90 

3 02 

7 2 

II ifinptimcHlal tiaih atul hrhavior 

2 SO 

12 1 

l>F 

f)8 

2 98 

IS 9 

Of 

4 ^ 


165 

'r>c 

24 


III Pnsentil 

habth and 

conduct 


153 

'V>F 

06 


159 

OF 

9 1 

3 26 

2+ + 

or 

8 5 

3 02 

IV Litiolinnal atl/mlnnnl aiiJ conliol 



n9 

F>1' 

6 7 

82 

F>C 

2 7 

122 

or 

10 

> Ideas, attiliidis, beliefs 


i 6 

1>F 

1 6 

32 

F>C 

1 6 

00 

1>C 

3 2 

VI 

li'oib, stll’Sacnhic 


97 

f>T 

3 1 

6 6 

F>C 

26 

7 1 

C>T 

0 5 

711 Sotial adjiislnii Ills and brlio'vior 

20 

'I>F 

02 

22 

OF 

08 

28 

C>T 

06 

VI ll 

MisiellaHcous, ttivial 


1+7 

T>F 

1 8 

165 

C>F 

0 9 

156 

■i>c 

0 9 


3 33 


+ 10 


Other haiul, tcmicci nioic ficijucnth to icpoii iiuttcis wlncli often 
A^cic not ciiticisiTi'. of paicnUl bcluMoi at all, Init w'cie latlior 
siipei/icial objections to jMiciits’ mctliods ot distipline .iiul contiol 
oi to otlici pcison.il niatteis, often tiivial, bctivcen tlit subject .tiul 
his paient, such, foi example, as “asks pcisonal questions,” “tries 
to push me nhe.ui,” or “tiies to assume mv duties" Our cil\ siih- 
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jects, then, oftciecl fcwci uiticisnis of then paiciUs beliavioi as 
compaied with those fioni faxm homes, but the criticisms which 
they icpoited tended moie fiequently to be confined witli mattcis 
of {I ivoie «crious natuie- — mattcis which inesiuiuhlv weic ‘^omecs 
of difficulty to diem lO then own peisonal adjustincntj, The ciiti- 
cisins of tliQ faiin subjects, on the oilier fund, weie of Jess scuou> 
nature and hence not lelatcd to tlicri own pciaon.il .uliustmenN 

4 Ciiy Boyt and Fai/n Boys Compaied ui Regaid io Giiiias7ns 

of Af other 

The two groups which sliowcd the gicatcat contiaat in legaid 
to the nuinhci and sl«c of the significant coi relations between cnti- 
ciziiig paicnts and peisonaluy scores (Tabic 3) wcje tlie citv bois 
mid the faim boys. This contrast was paiticulailv striking in legard 
to tlicir ciiticisms of mothci In Tabic 9 aic shown the compausons 
of these two gvoups as to icUtivc ficqucncics of conipLunts of the 
various classes against ilicu mothcis. Uecaiisc of die small iiumbcis 
(117 faun boys and 89 city boys) only two ot the pciccntnge diltei- 
encc^i were statistically significant Ccit.'iiii inteicstmg compaiisons, 
however, may be noted in the table. Items of Clai.s I made up 33 3 
pei cent of the tot.il cutidsms offcicd bj tlie faun boi's and only 
l5 7 per cent of the total cuticisma ulfcicd by the city bovs An 
additional 20 5 pcP cent of the fatm boys criticisms of motliei fell 
in the miscelhincous class, all of whicli wcic called ^’tuvial” :n the 
inventoiy, while the coi responding percentage of the citv bovs was 
only 12.4 Tliire other classes of cilticvsins, vw. , those concerned 
with social adjustments, wuh ideas, .ittitudcs and beliefs, and with 
woik and sclf-saciificc, when grouped togcthci accounted foi an 
.uUlilional 18 8 per cent foi the faun bovs and 18 0 pet cent foi 
the city boys The lemainiiig 54 pei cent of the citj boys’ criti- 
cisms of motlici, as compaied with only 27 3 per cent for the faim 
boys, were duected towaid (</) ccitam tempemmcnt.il ti.nts and 
hclmvioi of the inothei whicli wcic ducctly involved in lici lel.u 
tionsliips with the meinbcts of liei family such as ‘'complains,'* 
“finds fault,” “inconsiderate," etc., (A) het peisoii.il lialilts ,ind con- 
duct such as “talks too much,” “smokes,” “gossips,” etc, and (c) 
hci lack of emotional .uljustmcnt and corrtiol such as “svorues,” 
"loses temper,” and “ncivous” The peiccntagcs of faun and city 
bovs’ criticism falling into these respective classes uere 8 5 com- 
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Comp \rison 
or 


Gioiip 


TABLE 9 

^■tiasms pf mothci, fa.m boys 117, cit> b«j, 89 


Farm bo}s 
Citv boys 

Farm boys 
City boys 

Fell in bovs 
City bo\s 

Faun boys 
City boss 

Fnnn bovs 
City bovs 

Fnrm boys 
City boys 

Farm boi s 
City bosb 

Fiinii bn^s 
City boys 


Pei cent 
of total 
Cl itJciBins 
of mothci 


D,ff 


II 7 


III 


IV 


Mnfifts lelate.l to iUsnt>Uu, and tonhoi 

III 

m^nammlal haitt and hJiavi/n 
13 5 

Pttsnmd habits and conduct 

,5? -17 6 

23 6 

Emotional adfitslnifiit and confiol 
128 
169 

V Ideas, altitudes, beliefs 

51 34 

00 

VI iroih, self^sacnfne 
120 _04 

124 

Soaal adfustments and behavior 
3 4 _2 2 

56 

VIII Mistellaiu ous, tffvial 
20 5 8,1 

124 


VII 


Diff 

3 03 


-3 52 


paid with 13 5, 6 0 corapaicd with 23 6 and 12 8 compnied with 

It IS appaiciit, fioin these fieures tliat the f.nm hoys and tlic 
city bovs tended definitely to ilillci as to the sort of hcluvior, or 
dial actciistic winch they mentioned as thshlccd in their mothers 
I' aim bois .ilmost twice as often as titv bovs mentioned purely 
tJivial inatteis oi moie less tiivial objections tu thcli mothers’ 
methods of discipline and contiol Citv Ixivs, on the otlici hand, 
fiillv twice as often as hum bot-s mentioned matters pertaining to 
the pcisonal habits and conduct of then inotheis, to then tempeia- 
mental tiaits and hehavioi which aftected theii lelaHoiiships with 
tlic membcis of the family and others, oi to their emotional adpist- 
ment and control. 
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Undoubtedly some of the items of habit oi conclucl winch weic 
objected to in citv motheis, such, foi example, .is smolcmij, weie 
lelativelv \uu.Qmn:iQn arnonu mothers Pcihaps too, because 
of the lelativc isol.ition .ind fcwci social coiU.'icts of faim life, the 
farm bovs liad fcwei, and peih.ips less cKactmij '-t.inclaids bv whicli 
to judge the petson.'il habits and conduct of then motheis, and 
hence weie less distuibtd by them Consequently, M’heii thev wcie 
asked to mention something then motheis did wlntli they dul not 
like, the thing tliat was most likely to occui to them ivas something, 
often tnVial, connected with then peisonal iclationsliips with theii 
motheis and wliich had no p.uticulai significance to them in lela- 
tion to tlicn own peisonalltv adjustments Aiiothci possibility 
IS that a cultuial clifteicnce in general attitude tow.iid paicnts 
CMstcd between the two gioups It ina\i be, in moic specific tcims, 
that the faun youngster dul not feel as fiec as the citv voungstet 
to cuticize openly anything sciioiis connected with the conduct oi 
disposition of the paient Tlius, instead of mentioning things about 
tile mother whicli actually distuibed him to the extent of affecting 
Ills own personal adjustments, he tended to substitute tiivial mattcis 
whicli wtic insignificant to him pciiOiiallv 

Summary and Conclusions 

The icsponses of 694 faun, 639 small town, and 545 city adoles- 
cents to qucstionnaitc items which asked what then paicnts did 
tlLit they did not like, together with then scoies on a l).ittcr\' of 
pcisonality scales weie the data of this study Tlie Fiiulings weie 
as follows 

1 Only slightly moic than onc-thiid of all the subjects lepoited 
things not liked m their parents The percentages were 35 9 xxho 
ciiticized mothei and’ 26 2 who criticized fatlici The giils as a 
gioup criticized both paients ieli.ibly moic ficquentlv th.in did the 
hoys Of the thicc icsidence gioupsi the highest percentage of 
criticisms come fioni the small town subjects and the lowest come 
fiom the city subjects 

2 Twenty-one significant coiiclation'. between eiiticizing mother 
or f.itliei and the peisonalltv scores weie obtained All of these weie 
negative in sign Fouitcen of the 21 came fioin the city gioup 
and 10 of these 14 came fiom the city boy^ Ftmitceii of the 21 
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coiiclatiQiis hat! m tio with LriticiMns of mother, li.ilf of 

thc^e 14 ivcic coiitiibutKci In- the uh hovs .iiid not a oniilc one by 
the faim hovs These seven coriel.\tvons hetneen cntici/.inu mothci 
and the city boys pcisonalitv scoics iant»e(l up to — ^5 foi pcison.il 
adjustment scoic and' aveingc personality laliii}); 

3 When the specific items of parental behaAitii objected to b\ 
each Kiovip of subjects wcie classified .iccoidiiij' to type oi iiuiility, 
the followinjt Ktoup (lifteiciicc% weic noted {a) F.rtlicrs weic ciiti- 
ci/ed almost thicc times as frerpicntlv as wcie the inotiK’is hct.uisc 
of pcisonal habits and! raatleiv of pciMituil conduct, v bile n\otbc\s 
wcic leliably nioic often ciitici/cd foi niatteis icl.ued to distipline 
and contiol and to then tendency to o\ci-woilc oi to saciilice '■elf 
ib) The itiiK tended tnoic fiu|uentlv to obtcct to tempcirimcntal 
traits, habits, ,ind difliculties which ahcctcd the poivonal icOatioo* 
ships between the paicnt and othcis, while the Ixns tended' inoic 
fiequently to cntici/.c then patents and paiticuiaily tboii motbcis 
because ot pcisonal habits and conduct (<) Of the tlitcc icsideiicc 
Kioups, the faim liioup olteied the highest pcicx‘nt,i^c of complaints 
iccardiiiK mattcis of discipline and contiol, while the city Kioiip 
save a icliablv liuihci peiccntai'c of ciiticisms ot pcisonal habits 
and conduct ami of icmpci amenta! traits and diflicnltics of their 
paicnts {(1) When the complaints of faim boys ami city boys (tin. 
groups that slioned gieatcst contiast as to tlic miinbci and si/c of 
icliablc conelations between cntici/mg and die pcison.dity variables) 
were compated it was found that faim bovs almost twice as often 
as citv boys mentioned pinclv tiivial tilings, oi mine in less tiivial 
mattcisi pci taming in’ tiu. iiiotliei‘s inetluKls of disupline, while the 
city bnvs inoic than twice asi often as farm bo\s mcntinned' personal 
liabits and conduct, tcinpeiamcntal tiaits and diflicultics oi mattcMs 
of emotional adjustment and contiol T'hcsc tliflci cnees niav lia\c 
been duo m pait to actual dificiences in cliaiftcteiistic bebavioi of 
motliers in tlie two eultuial situations Tlicv nuiv also be lelatcd 
in ]iaa to eultuial clilteienccs in attitude ot hovs Lowaid then motbcis, 
that IS, eitlici tliat the faim boys tended to adopt less iigid st.m- 
daids in tcims of yvbich tlicy judged then mothers conduct, m that 
then cultuially dctcimincd attitudes, oi wavb of icgardmg parents 
tended to inhibit, under the conditions of the experiment, the men- 
tion of bciious faults 01 weaknesses in their motlieis 
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In teiiiis ot all the vauou^ gioiip companion!, consulcicd in com- 
hnutioii, a definite lelationsliip between the ‘Viiousiic^s'’ of the 
paiciital fault objected to and the degiec of coiiclation with pei- 
sonabty scores in the subjects was sliowii In general, the personal 
habits, and items of peisorwl conduct, such .w "smokes,” "dunks,” 
01 "swcais” appctUed to picsent most difficulty to the vouogstci At 
least foi the adolescent boy in the city lioine situation, paiental con- 
duct, and particulaily the conduct of the mothci was shown (I'efinitely 
to he one of the Impoitant factois iclatcd to pcisonalitv development, 
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HOME PUNISHMENT OF ADOLESCENTS* ^ 

hi'culluial Lxpenuuni SlaUaa. Va,-v.,s,fy of Nchasha 
Leland H. Stott 


That home discipline and pimislimcnt are amoriff the factors 
jviich condition the attitudes and personal adjustments of childicn 
lias been shown by a mimbei of studies Rack m 1894 Raines (1) 
fiom a study of the .utitudes of 4.000 cli.ldicn towaul liomc pun- 
ishment decided that 'childicn do not object to any of the oullnary 
fcinii of punishment because of the pen.iltv itself,” but that they 
do icscnt punishment which they feci is lumist Tliat unjust 
punishment contiihutcs to juvenile dclimiucntv is suRgested by tlie 
lesiilts of a study by Rcinhaidt and Fowler (4) They found that 
approximately twice as many of their dehmiuent bovs as of tlicii 
non-dc inquent boys rcgaided as the "meanest man” the fatlier who 
vvhips his clnldicn Stevens (5) also found tliat stiict heme disci- 
pline was associated with delinquency and anti-social behavior That 
ovei-stiict as well as iiicgiilai and inconsistent home disciphnc is not 
only 1 elated to personality diflicultics, but that it ts a factor of some 
impoitance in relation to suhsciiucnt inaiital unhappiness was shown 
by Tciman in liis lecent study (9) 

In a picvious article by the picscnt writer it was shown that among 
the objectioiiahic items in paicnts’ bcliavioi most fiequcntlv icported 
by adolescent ciiildien were those having to do with paicrtnl disci- 
pline and control (6) The results seemed to indicate, however, 
that this paiticulai class of criticisms was one of the least significaiit 
in Its lelatioii to the attitudes and adjustments of tlie subjects Tlic 
lural subjects weie especially pioiic to mention in.ittcu, of discipline 
when asked what they did not like about then paients, ami witli them 
the icliablc coiielations between mentioning something not liked 
and then pcisonahty test scores were less niuneious and smallci 
than with the othei gioups. This was paiticuhiily noticeable in the 


^"Rcteivecl in the Editoiial Oflice on September 18, 1939 
Published with the appioval of the Director as Paper No 247 Journal 
faeiies, Nelunska Agiicultural Experiment Station This is one of a senes 
of papers dealing with the results of a reseaich project, the gcneial subject 
of which was the relation between hnmc-enMioiimental inllucnccs and nei- 
soiialuv niljustments in children 
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case of tlie faun boys’ criticisms of their mothers when contiasted 
with the tity bov'^' cutici&ms of theii mothcis 
The supi^estion was made tliat pctliaps ccitain of the items of 
petsonal beliavun which boys find especially ohiectionahlc m then 
inotlieis, such as smokinpc, foi example, are not so cutmnon among 
farm motlieis Oi pcihaps because of the iclative isolation of the 
faun family wlieie social contacts and iclationslups arc less nuincr- 
cnis, the pcr-onal habits and tiaits of the mother do not inaitet so 
much to the boy long as Ins pcisonal ccimfoit and satisfactions arc 
not intcifered with In eithei case, wlicn asked what he docs not 
like about Ins motbet, items mote oi less tuyi.il, connected with 
hei methods of contioi aie moic likely to occui to the farm boy 
than to the city bov Another possibility suggested was that thcic 
might exist between farm and citv yoimgstcis a ctdtural cliffcicnce 
m gencml attituclc towaid patents and what they do. Faun chvl- 
dicn, in other wouN, might fed less fjccly clisi)oscd to mention items 
111 then paicnb’ behavior winch to them are leallv senous in 
natiue. Whatovei may Iiavc been the cause, the evidence indicated 
that from the standpoint of the subjects tbcirbclves, ciiticisins ic- 
gaiding inaiental control and othci pcisonal lelationships between 
paiciit unci child tended to be of httlc consequence Piohahlv vn 
many cases, such criticisms were not at all con elated with actual 
punishment and its fiequcncy, or with seventy of discipline in the 
home 

The present study, thcicfoic, was concerned with the lesults ob- 
tained from the same gioiip of subjects in icspoiise to quCitionnaiie 
hems winch asked specifically icgaidmg home punishment These 
questions wcie as follows 

Weic loll scoUlcd or piuushcd at home last week? Yes No 
It so, hoiv wcie yoii punished^ Whipping 

Shipping 

Scolding 

Othei 


I?v whom wcie you punished? . 

For what weie von punished? . 

The subjects were 1,878 Ncbiaska high school students langing 
in age from 11 to 2( yeais, of whom 694 lived on faims in the open 
country, 639 lived in small towns ot 600 to 1,100 popul.itioii, and 
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5 lived in Omaha tn addition to the home life (Hicstmnnaiie a 
niiinhci of tests and stales dcsiKiied to mcasuic various nttitiiiics ami 
aspects of personality adjustment wcic admimsteicd to these sub- 
jects. Descriptions of the qucstionnaiic, tlic scales and the neiieuil 
proccdiiics followed have been leportcd elscwheic (8) 

In admimstcunR the questionnaire a special cftoit was made to 
obtain the full coopeiation of the subjects Thev wcic uiued to 
ansvvei the questions honestly and as accinatelv as pussihlc, and 

they wcie f,nvcn assinancc that the icsuhs woukl lie ticatcd cimi- 
plctely anonymously 


Ri-suns 

1 Ftequetuy of ihv kefo.i of PumJimnit 

Of the 1,878 subjects of the tliicc residence aioiips, 650, oi 3 ‘I- 6 
pel cent, icpoited that they had been punished at home dinini; the 
previous week The bovs in sliftlitlv hut consistently yieatci pin- 
portions, icpoitcd punishment. When the percentaKes of the com- 
bined bov gioups and the combined mil groups 11010 compuicd, 
liowevci, the diffcicncc of 39 pci cent was not siKnificaiU statis- 
tically Ihcse peitcm.i/rcs wcic 366 foi the hoys and 32 7 foi 
the gills 

In Table 1 aie given the peiceutagcs of the hoys and the giih 


TABLE 1 

COMI.AIUSON 01 THE limiL RCSIDINU GdOUI-S IN TlRMS 01 PiRCLSTAOn 
THAT Rlt’ORriD IlAVINl BrCN PUNISIIU) AT IloMP OURlNt. Plll.VlOUS WtPK 


Per cent of Gioups compared 

gioiip rcpoiicd Faun— lowti Farm— Cii> 

punished bijf Oiff 

Gioup F.irm Town Cm 


Boys 

29 3 

42 9 

38 4 

—136 

—3 S9 

—9 1 

— 2 39 

Girls 

25 1 

3S 9 

35 6 

—13 8 

—3 95 

— lOS 

—2 79 

Tot.il 

27 1 

40 7 

37 1 

—13 6 

—5 29 

—too 

—3 7 5 


lonn— Cil\ 
D,ff Jhff^ 
a ihff 

IS 1 12 
3 3 0 82 

36 1 21 


of eacli re’sulcncc gioup who icpoitcd in the afliim.itivc concciiiing 
punishment Tliese pcicentagcs weic gicatcst foi the town sub- 
jects and smallest foi the faim subjects J he pciccntage differences 
of 13 6 and 13 8 between the faun and the town gioiips and those 
of 9 1 to 10 5 between the faim and the city gioiips weie quite 
significant Those between town and city gioups, howcvei, were 
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not Significant Assuming that the subjects iti the three cultuud 
settings \vcic equally conscientious and honest in answciing the 
question, punishment then was le&s ficqueiit in faun homes than 
m either town oi city homes This finding is iiitcicsting in con- 
nection with the fact leported ui the pievious stxulv (6) refciied to 
above, tliat the cilticisms legarding mattcis of discipline and coiitiol 
offered bv the farm subtects against then paients wcie iclatively 
gieat in number in compaiison with those offeicd by the otliei 
icsidence groups 

2 RelotUn behoeen Punnhment and Pa>soiiality Adjustments 
As may be seen m Table 2, some very small, but statistically rc- 
TABLE 2 

SlONinCANT CORRETATIONS JftlWrCN THE Rn>ORT 01 IIaVIVC RtCINlLY 
I58EN PuNisiiro Scoacs on me Persojjaiity Scaus 



Faim 

Boys Girls 

Town 

Bovs Girls 

Citv 

Boss Gills 

Rntionality of thinking 




(Mailer “C" scoic) 

— 21 


— 27 

Peisofial adjustinant 




(Mallei “A” scoic) 

— 27 —25 

— 29 

— 27 — ,2+ 

Indcgendcnco 


_2C 


Personal responsibility 


— 22 

— 21 —20 

Altitude toward work 



— 2t 

Attitude toward home life 

— 23 —.23 

— 27 

— 21 

Average personality lating* 

— 23 

— 27 —23 

— 30 


^lie ''flveinge peraoaality latmg” wai. the avciage of the subject’s staiid- 
nid scoies (nioiliHed) eii all the peisnnniity scales which he completed satis- 
fattoiil} 


liable corielations were found to CMst between tecent puiibliment, 
as reported by the subjects, and scveial diffcicnt pcisonality vaii.ahles 
Corielations greater than — .20 with Mallci’s pcisonal adjustment 
weic found in all gioups except town gills, and with appreciation 
of home life in all gioups except town girls and city gills Fifteen 
of the 20 coi relations shown in the tabic came fiom the bois of 
the three residence groups Six of these came fiom the city boys, 
five from the tOMn boys, and toui fiom the faim boys. The cor- 
reUitions with ''avciagc pcisonality lating” were — ^0, — 27, and 
— ,23 for the city, small town, and faun boys icspectivclv The 
results of the coriclational analysis thus indicate a veiv slight tcii' 
dency for the report of iccent punishment to bcai less lelationship 
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with low peison.ihty 
cit}' subjects 


test scoies of the hum subjects tliau of the 


3 Rerisoiis fot Pumshmenl 

Jifteient leiisom foi puriislinient wcie ^iveii by the 
650 subjects who repoited lecent punKslunct ,n the home. These 
c.iscns aic listeil m the ordei of fiequciKv in Table 5 Punishment 


I AlJLIi 3 

— «•»>» OnoiRoi Till Tm-Ai Friquincih 


ANJt* 

0, 


Kc.isoiis foi piuiiahmcnt 


Farm I own Citv 
Boys Gills Boys Giils Boys Gills 


Creliiug home late fiotn "tiatc” 
Rensen not reporltd 
Disobedience 

Nonsensical, tiivml things 

Being impudent, "sassy” 

Neglecting woik 

Getting home l.otc fiom school 

Being noisy 

Qiiancling 

Fighting 

Doing something wiong 
Teasing 

Not being home cnougli 
Lnziness 

Neglecting sindics 
Being sloss 
Bunking something 
Being cidss, “crabbing" 
Aigiiing 
Low grades 
Losing tcnipei 
Caielessncss 
Getting up late 
Swcaiiiig, foul language 
Late to bed 

Spending too much money 
Not hanging up clothes 
Making mistakes 
Hitting 

Not following directions 
Forgetfulness 
Abusing the familv cai 
Roiigli playing 
'■['alking b.ick 


11 

4 

19 

22 

13 

7 

9 

13 

12 

21 

9 

22 

JS 

11 


5 

2 

3 

9 

19 



3 

15 

S 

2 

1 

9 

7 

9 

6 

3 

V 

4 


1 

3 

3 

5 

5 

3 

2 

I 

7 


1 

1 

3 


9 



7 

5 

2 

3 

3 

2 


C 

2 

2 

I 

7 

2 

4 

2 

\ 

1 


3 

1 

1 

2 


2 

4 


2 

1 

3 


3 


3 


1 

1 

3 


2 


2 

1 

2 

2 

2 

2 

1 

1 

1 

2 


2 


3 

3 

1 



1 


2 

1 

1 


1 

2 

1 



1 

1 


2 

1 


1 


3 


3 



1 

4 

1 




2 


3 


2 





1 



5 



1 


1 

I 


2 

1 





IS 

J2 

3 
9 
8 
2 
\ 
2 

4 
3 
2 
1 

1 

3 
1 
1 

4 
2 

2 

1 

1 

1 


3 

\ 


'I oinl 

Boys Girls 

13 "TT 

dl 33 

2 [ 36 

27 20 

II 23 

20 10 

10 u 

9 10 

4 13 

13 4 

9 7 

11 4 

5 5 

8 4 

4 I) 

3 7 

9 1 

1 8 

6 3 

5 3 

1 (i 

4 3 

4 1 

2 3 

3 2 

5 

1 \ 

4 1 

5 

2 3 

1 t 
S 

2 1 

2 1 
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'J ABLE 3 [coHlmaeil) 




Faun 

1 OVV II 

Citv 

I'cital 

Reasunssfoi inimahmcnt Bn>!> 

Gills 

Bo>8 

Gills 

Boys Girls 

Boys Girls 

Going to too iiuiiv show*. 3 





3 


Table iii.inficfs 


3 



3 


Mot getting cnoiigli slci*|) 


3 



3 


Staying nwav ton long 1 

I 




1 

1 

Misiindei standing 1 


1 



2 


Uisoi del Iv loom 


1 

1 


I 

1 

NcglPciing tfi jnat-Ucc 


1 

1 


1 

1 

Contiadieting 




I 1 

1 

1 

Asking fiucstloiis 2 





2 


I'layiug foolliall 2 





2 


WaiUmg to go some plate 

2 





2 

Coming home late fiom u>wn 


2 



2 


Eating lictsveen meals 


2 



2 


L)oing what I ihougivt was 







right 


2 



2 


Tiiing to (lisciiiline me 



2 



2 

Lying 



2 



2 

Atiending dances anil shows 



2 



2 

Wealing “makeup” 



2 



2 

Doing unnccessmy things 1 





1 


Going places without 







permission 1 





1 


Kot going to Siindrtv School 1 





1 


Taking car to get gnl fiiciui I 





1 


Driving too fast 1 





1 


Meanness 1 





1 


Having a due 

1 





1 

Coiilfin't tell about party 

1 





1 

Going to football games 

I 





1 

Ignoring ii utjticst 

1 





1 

Not giving prompt attention 

1 





1 

Ipteifering with conveisahon 

1 





I 

Talking too loud 

1 





1 

S.ijing scmcthirig I shimliln’t 

1 





1 

“Calling down” youngei swtci 

1 





1 

"Hawling out” the boys 

1 





1 

Not eating spinach 

1 





1 

Not claiiiing stnckingsi 

1 





1 

Not “putting things in place” 

1 





1 

Bicakfast not on tunc 

1 





1 

Buying a clai met 

1 





1 

Hunting too late 


1 



1 


Miscliicvousness 


1 



1 


Calling sistci mnics 



1 



1 

Neglecting to sec i-nuthei 



1 



1 

rc>l.il cases of pimislimcnt 

92 

129 

131 

112 90 

337 

311 
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was icpoitecl hut no icasoii was kivcii by 74, oi 11.4 |)ei cent nf 

01 tumr''f .f" +7 (7 2 PC, ecu) ,,.ve nonsens’, cal 

-IIP a None of tlicbc ate Icstct! mtiivicinallv. hut tlicy 

ict^ons. theicfojc, wcic obt.imed flora 520 imlividiiaK 

Ihc most fiequeotlv lepoitd siiirIc cause of pun.slimcnt was 

EiRhtv-foui (12 9 pel cent) ot 

we e ^l,M,,ee^ &ew, ,„,p,uleut o, ucfflecUn, ,vo,k, and 

9eitu,g heme htie f,om school JhsobaUence and vnpudnuc were 
moie frequently rcpoitetl l>y the gnis while ncgJcuuuj wo^k ^as 
more frequently icpo.teti by the hoys These four reasons accounted 
foi an additional 22.3 pci cent of the eases. The icm.imnw 46 2 
the othei 70 icasoiis listed in the table 
When the thiec icsuicncc gioiips .aic compared in terms of re- 
imited reasons for punidiincnt, some intcicsting diflcicnces apiieai 
Uf the 112 citv boys .ind the 90 citv giils who ailmitted recently 
having been scolded or punished, 18 8 imu cent .md 13 3 per cent 
respectively faded to icpoit the cause for punishment An additional 
7 0 per cent of die city boys and 10.0 per cent of the citv girls 
gave very tiiviiil or obviously nonsensic.il answeis to the question 
Uf the 96 farrn boys and the 92 faun girls who admitted leccnt 
puiiislmicnt, only 7.3 per cent and 9 8 per cent respectively failed to 
lepoit the cause for jnimshment, .and only 5 2 pci cent and 2 2 per 
cent respcctivelv gave nonscnsic.il answers Tlic corresponding pei- 
cemages for the town subjects weic 101 for no answer and 2 3 
for nonsensical answeis fiom the hoys and 9.2 fm no answer and 
6 9 for nonsensical .inswci from the giils Tlius, when the two 
sets of percentages me combined it is found that tire city boys gave 
no .ictual infonn.ition leg.ndiiig icasons foi punishment three tunes 
.IS frequently, and the city girls almost twice as frequently as any 
of the other groups except town girls For this gjoup tlic combined 
peiccntagc (161) was reliably sinallci than tliosc for the city boys 
and gills (35 8 and 23 3 lespcctively). 

On the other hand, the remaiiiing 87.5 pei cent of the f.iim boys 
and 88 0 pei cent of the farm giils lespcctrvcly gave 34 and 38 
difteient icasons foi punishment othci than those classed as non- 
sensical, while the remaining 642 per cent of the citv boys and 76 7 
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pei cciil: of the city guls lespectively gAYc only 19 and 23 diftcicnt 
icasons The town boys mentioned 35 and town giils 27 specific 
leasons otlicr tJian nonsensical. 

Being out late <it nightj as has alieady been pointed out, was bv 
fai the most commonly assigned cause foi piinisbineiit wlicn all 
gioups were consuleied. It was the most frequently lepoitcd cause 
foi evciy gioup except the faim giils. It accounted foi 11,5 pev 
cent of the total lepoits of punishment fiom the faim bovs, 4 4 per 
cent from the faiiu gtils, 11 6 pei cent fiora tlic town boys, 11.5 pci 
cent fiom the town gals, 11 6 pci cent from the city boys and 16,7 
per cent fiom the citv girls 

Disoiedieiiee was the next most common cause foi punishment 
lepoitccl bv the tauii and town gioups With faim boys it came 
second in frequency, accounting foi 94 pci cent of tlic total cases, 
With faim gills it came fiist, accounting foi 23 9 pci cent of th< 
cases Witli the town gioups it emne second and thud in ficqucnci 
accounting for 116 per cent and 8.4 pci cent of the total reports 
of the boys tuid girls icspcctively. In contiast to these gioups, u 
not a single instance was disobedience icpoitcd as a cause of punish- 
ment by the city boys It was ninth .imong the causes repotted 
by the city gills and accounted foi only 3 3 pei cent of tlie total 
cases 

4 Metlmls «/ P«Mis/mic»t 

As foi methods ot punishment, izoUUng was bv fni the most fie- 
quently repoited for both paicnts by the subjects fiom all thicc home 
settings (Table 4) The pciccntagcs. of total cases of punisliment 
by paients foi each gioup in which scolding was the method used, 
ranged from 74 0 pei cent foi the city boys to 86 9 foi the town 
boys. Made to stay at home was the next most ficquentlv lepoitcd 
mode of punishment The relative ficqucncv of this method was 
greatest foi the city boys and least foi the town boys The pei- 
centages foi the respective gioups wcic farm boys 8 4, faim girls 
8 8, town boys 74, town girls 11 1, city bovs 17 7, and city girls 
13 5 Shp/ied was the only lemaining mode of punishment lepoited 
by all three residence groups All the pciccntages were small but 
the method was lepoitecl most ficquently by the faim boys (4,3 per 
cent) and least ficquently by the town boys (I 6 pei cent) Whip- 
ping was leported by three individuals of the faim gioup but not at 
all by the othcis 
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^ I'ABLE 4 

Mlthods 01 PuNiSHMEwr Used by PARFNrs as Rn.oRriD in 

Small Town, and Cm Suiijicis 


nn I'MiM, 


Method 


Bovs 

Bvniolhei Bv' father 
N % U t/o 


Girls 

Bymotlier Bv fritliL 

A % N 


/O 


Scolded 

Made to stay home 
Slapped 
Whipped 
Cussed 

"Went o»]t and stayed" 
Total 


subjicti 


44 

46 3 

33 

too 

61 

67 0 

4 

42 

4 

12 

5 

S 5 

3 

32 

1 

1 1 

2 

22 





1 

1 1 



1 

1 L 



5( 

53 7 

41- 

46 3 

69 

75 8 


i6 17 6 
3 33 

1 1 1 
1 1 I 

1 11 
22 21 2 


Scolded 

Made to stay home 
Slapped 

Piivilcgos taken away 
Made to do work ovei 
Allowance cut 
No supper 
No dates 
Total 


Scolded 

Made to stay home 
Slapped 

Allowance stopped 
Sent to bed 
Talking CO 
Cutting insults 
(Not leportcd) 

Total 


Tonvii iubjeds 


62 

50 8 4+ 

36 1 

90 

70 9 

17 

13 4 

3 

25 6 

49 

11 

87 

3 

24 

2 

16 


3 

2 + 


1 

08 2 

1 6 

3 

OS 

: 

08 


1 

08 




68 

1 

08 

1 

08 



55 7 54 

44 2 

106 

$3 5 

21 

16 5 


City subjects 






43 

H8 28 

29 2 

56 

62 9 

10 

11 2 

7 

7.3 10 

104 

5 

101 

3 

34 

1 

10 2 

21 

1 

1 1 

1 

1.1 

1 

10 1 

10 



1 

1 I 

1 

10 




1 

1 1 






1 

1 1 




1 

1 1 




2 

2 1 

4 

45 

1 

1 1 

'53 

55 2 H 

14 8 

73 

79 S 

18 

20 2 


5 The Vumshet 

According to the icpoils of these subjects, the motheis most often 
administcied the punishment Of all the cases rcpoitcd, the mothers 
aclmmisteied 64 3 pci cent as compaicd with 31 I per cent adminis- 
teied by the fatheis (Table 5), Tins lelative fiequcncy of piinish- 
mciit by mothers was paitiuilaily large with the giils and with the 
small town gioup as a whole Ovei 80 pci cent of the punishment 
icpoited by the town gnls was administered by the mochci as com- 
paiecl witii only 16 per cent by the fatheis In the case of the farm 
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a'ARLE 5 


PmCLlirAGkS 01 i’OTVJ OAsLSOr PUNKIIMUM VVuiCH WlW' AoMlMlSTCRLO D¥ 
I'HL' MotKkR, u\ Uft F/UlirK, AMD n>B Wiiicii ruNisiii'it Was Not Namld 


Group 

PuRiqiniciit adininistcreil by 
Mother Father 

7 

F.'iirtt bovs 

53 1 

45 8 

1 1 

Fflim gills 

75 0 

23 9 

1 1 

7’otal f.uni 

63 8 

35.1 

1 J 

7 own iiov9 

527 

41 9 

S 4 

girls 

SO*) 

16 0 

3 1 

lolal town 

<6 9 

28 8 

4 2 

City liovs 

471 

384 

iV3 

City (jirls 

78.9 

20 0 

1 1 

Total City 

614 

30 2 

8 V 

Total, all gidups 

64 3 

311 

46 


boys the percentnees were mo»c nearly equal, being 53 1 pci cent 
foi the mothcis and +5 8 per cent foi the bitlicis 
These icsiilts aie in falily close agiccmciil witli those lepojtcd by 
Sowets (2). Accoicline to the ansvveis of Jus subjects, 54 per tent 
of the punishing was done by the mothers as coinpaied witli 51 per 
cent by the fatiic\s Newell (3), however, icpoucd tiom Ins wovL 
with juvenile delinquents that nioic than half of bis subjects .icciiacd 
the fatlier of doing most of the luimshing ai liome 
Aiiochci mtei eating variation among the gioups of the picseiU study 
may be seen in Table 5 Sivtecn (14 3 pei cent) ot the city boys 
who admitted recently having been punished gave no mfoirucition 
as to who did the punishing, while only one each of the fann boys, 
fnim gills, and city giils iailcd to give that mfoimatiun 

pTSCUSblON 

The clala of this study weie the leactions of noimal adolescent 
hoys and girls to qucstioniiaue items coiiccining home punishment, 
■which wcic presented to them in the icgulat classroom situation. 
The possible souicts of ciroi and maccuiacv in such data aie, of 
couise, many In spite of our eitoits to gtun tlicir good 'will and 
full coopeiatioii, there undoubtedly ■wcic .unoiig the subjects some 
who lesented being asked such personal questions, and consequently 
cither withheld tnfoimation oi Jclibeiatelv falsified tlicii icsponscs 
Since they were asked to report punishment ihuing the pieyious 
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eiiois of memoiy m.iv have entered AUo, tlic dcsiic to 
ic^piescnt their family life in a favorable light probably vaiicd con 
^■detably among the objects thus piedisposing some to “forget” cases 

whieoHi""^ ^ inuHshmcnf and the method u 

111 legard to methods of punishment, the fact that a few alternative 
espomes were suggested on the blank foi the subject to underline 

w t I f Uiidouhtedlv the most common mode, 

et since it is also one of the .midcst founs of punishment, some of 
be subjects probably accepted the suggestion and undc.lmcd "scold- 
■E when othenvise they might have icpoucd some other fonn. 

ennrT'/i T Tu clisciepnncv between 

icport and actnal happemng m the home lives of the youngsters 

caiition must, of course, be cxciciscd in inteipjctuig the icsults 
borne diffciences between gioiips, nevcithclcbs, appeal to be woithy 
of considctntion In the fiist place, it was found that altliougli the 
imm subjects moio often mentioned matters related to discipline 
and control as tilings then parents did wlucli they did not like, 
lelmblv smallci propoitions of them th.in of culler tlie town oi 
the city groups repoited having icccntly been punislicd. These 
difteicnccs aic scaicely explainable m tcims of difteienccs in coiuli- 
tions, or m pioceduic of admimstiation of the questionnaiie, since 
the testing of a 1 groups was done by the writer and as nearly as 
possible under the same objective conditions The faim and town 
subjects, fiutheinioio, were niembcis of the same higli school giouns. 
the tesMiapeis latei having been '^egiegntcd into farm and town 
gioups on the basis of icsidcncc and fatlici’s octupation Tlie 
obtained differences must, theiefoic, leproscnt actual cultiiial diffei- 
cnccs iipait from the objective test situation. 

It IS quite possible that scolding and punishment arc .ictually 
somewliat less ficquent on the f.nm than in town oi citv Bec.iusc 
of the relative simpiintv of the imal famdy environment with per- 
haps fewer, and less insistent atti actions outside tlic home which 
tend to disrupt family unity, it may be that fewer problems of 
control face paients and fewer causes for punishment arise On tlie 
otliei hand, farm life, wlieie it is important that each member of 
the family do his shaic of the woik and assiune his share of the 
icspoiisibiliiv in the common family entcipiisc, involves the necessity 
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for lather ligid diicipliiic The paicnts and especially the father 
must cliiect, gcnerallv, the woik of the home and farm, and "obedi- 
ence” on the priit of the childicn is perhaps moie frequently and 
stn'ctly demanded Tliis presumably would entail considciable 
scolding and punishment 

These gcnctal difteiences between faim life and life in town oi 
city suggest that thcic might be associated with them ccitain cultural 
diffeicnces m attitude towaid the whole question of paicntal disci- 
pline and control. Farm people pcilmps moic generally than city 
populations, tend to legard the authoiitaiian iclationship between 
paicnts and chiMicn as the only soit of relationship thiough which 
tile propel degree of parental contiol can be maintained, In a 
pievious study ( 7 ) some evidence toi the existence of such a cuUuial 
difteiencc in attitude was piesentcd Faim p.ucnts wcic found, on 
tile aveiagc, to bo somewhat moic inclined to favoi stiict parental 
control ovci adolescent childien than weic city parents. 

Faitn beys and girls, then, may be moic inclmcd to accept without 
rebellion paicntal authority, and to take foi giantcd that they should 
obey their parents because to do so is more a part of the geneially 
accepted pattern in that ailtiire. As was picviously suggested the 
farm youngsteis nppaiently tended not to take too sciiously niattcis 
of parental discipline and control, perhaps because they were inoie 
used to it. Tlicy tended to mention such things, lathci tlian tlie 
undesirable habits and tiaits which their parens possessed and which 
to them peihaps wcie moic serious, when asked what thevr parents 
did which they did not like. 

Punishment of adolescent age children may actually be less fre- 
quent on the faim than m town or dty, then, because of the 
greatei tendency on theii pait to accept the authoiity of theii 
parents, which tendency has been trained into them fiom eaily child- 
hood. The faim subjects of tlie picsent study, also because of tins 
general attitude, may have tended moie than the otheis to overlook 
01 forget cases of mild punishment. To be scolded oi punished to 
them was not so frequently, oi to the same degiee, a humiliating 
expeiiencc With the town and city subiects, on the other hand, 
the tendency may have been not to take punishment so submissively 
01 so mucli as a matter of couise. The tendency was, ilieiefoie, foi 
them to lescnt questions about punishment and moie ficquently to 
refuse to give iiifoimation as to who did the punisliing oi tlie 
method used. 
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Summary 

Tim study wm concerned w.tli the pievaleiice and nnturc of home 
puimliment of noimal adolescent boys and girls of the farm, the 
small town, and the city home situations, and with the significance 

of punishment to the youngsters themselves. The results mav be 
summaiizctl as follows: 

1. Slightly mote than onc-thiid of all the subjects lepoited hav- 

ing recently been scolded oi punished The icpoit was slightly 
moic ficquent fiom the boys than fiom the gnls Tins clifieicncc 
howcvei, was not lellablc ’ 

2. A significantly smaller peiccntagc of the taim subjects than 
or those from town oi city icpoitcd iccciit punishment 

^ j j^oj'^clational analysis revealed that punishment was assO' 
emted slightly with low scoics on ccitaln tests of personal adjustment 
and .qiprecmtion of home life In the c.isc of town and city boys 
punishment showed some iclationsliip with low scores in two varieties 
of ‘sclf-i chance ” 

4 All togcthci, 75 diflfcicnt reasons foi punislimcnt wcie le- 
ported Over II per cent of all subjects who rcpoitcd punislimcnt 
failed to state the leason An additional seven pei cent gave obvi- 
ously nonsensical aiuwcis The great majority of both these gioups 
weie among the city subjects. Geitiuff m hie fiow date w.as the 
most fiequently leportcd icason It was most common witli the 
city gills and least common with the faim gnls Dhobedmee, be- 
tug impudent ot sassy, and neglecting woik were the next most fre- 
quent Disobedience was much more ficqucnt fiom the faim sub- 
jects than from cither of the othci groups 

5 Scolding was by far the most common “method’' of punish- 
ment leportcd Othci commonly reported ones weic made to stay 
home and slapped Thicc cases of xuhipptng weie icpoited, all 
among the faim subjects 

6. Almost two-thirds of all the punishing was rcpoitcd as done 
by the raotheis The pciccntigcs of the cases in winch the mothci 
did the punishing langed fiom 53 7 for the hum bovs to 83 5 for 
the town gnls 

The hypothesis that theic exists in ruial populations a charac- 
teiistic attitude towaid the whole question of paicntal authority, 
somcwjiat diftcrent ftoni that which has become common among 
iiiban populations, as a lesult of which lural childicn more frequently 
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icach Atlolcbcencc tifiined to accept, without conflict oi lebellion, 
the nuthont/ and coiUioI of then parents, was suggested by the results. 
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STUDIES ON THE REPRODUCTIVE ACTIVITIES OF 
THE GUINEA PIG IV. A COMPARISON OF SEX 
DRIVE IN MALES AND I'Ei'IALES* 

l^cfarlmenl of Psyihologw lonncchcut College 


John P. Shwahd and Glorgi-nt H Slward 


A Inthoduciion 

T. he pattern of m.xtinK behnvioi m male and female cjiuium piRs 
has alic.ulv been (ksciibcd in detail (4, <)) In thr male, the main 
fentincs aie the active pui^uit, nuniiitinff, and ejaculation, followed 
by sclf-hckmg of the gcmt.ils Special attention lias been paid to the 
female (7, 8, 21, 22) hecausc of the cyclic imnjdii)loi;ical cliangcs 
in tlic icpioductivc tiacl which aic iclatcd to a bchiivior cycle The 
leceptivitv pattern is chaiactcii/cd cliielly by the “copulatoiy rcIloN.,” 
which involves the assumption of a ligid po-itiirc w’ltli elevation 
and dilatation of the vulva This is often either pieccded oi ai.com- 
panied by the pursuit and moiintniK of otlici animals. 

Thcbo obscivations of mating behavior laisc the question of its 
lelationsliip to sexual “diivc*’ In tlic albino rat scvcial lines of 
evidence have been biouglit to beai on this pioblcm bv means of 
the Columbia obstiuction box In normal animals (19) a m.ilo 
diivc to females was demonstiated as a function of dcpiivation in- 
tcrv.il, while a leciprocal female diivc was found to coiiclate wnth 
vaginal cormfication Impotent as compfticd with potent males (17) 
have shown a maikcd infeiiorii) in both ciossings and contaits in 
the obstiuction box In the same direction arc the losses in '^exiial 
diive following gonadectomv (10), Statistical investigations (2, 

16, 18) into the Tcl.itionship between copulatory bclia\ioT .ind ob- 
stiucLion box pciformance have yielded coirclniions langing fioin 
4-32 to -pSl All these icsiilts taken coHcctivelv indicate a 
definite iclationship, for the white rat, between copulatoiv bch.ivioi 
and a diive to reach the sex object The picscnt investigation is 

Wided liv a giant from the National Rtseaich CoiiiilH CoinmittL'c for 
Resenrcli on Sex Problems, through the Dept of Anatoini, Coiiicl! Univ 
Med, College The writeis aie indebted to Dr G N Pnpamrnlaou of 
that dcpnitnient for his valiiahlc Loopcratioii 
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an attempt to dcteimine wliethei ui not similai lelationships hold 
foi the gumea pig 

II Mftuod 

Behavioi in the huidle box (12), a special adaptation of tlic ob- 
stiuction method foi this foim, was incasiiicd iimlci varving con- 
ditions of sexual need Male guinea pigs wcie tested to a female 
incentive luidei two conditions* (//) immediately aftei satiation by 
a icceptive female, and (b) aftei sevcial days' depnvation A woid 

15 necessaiv about oui use of the teim “satiation ” The noimnl male 
copulates repeatedly until ejaculation occuis, wheicupon liei abiuptly 
ceases to pav attention to the female foi an undetcimmed peiiod. 
Ill oiu expeiimcnts wc left the animals together foi five minutes of 
inacfcivitv befoie lemoving them Rv “satiation,” thciefoic, wc 
icfci merely to the degicc of loss of intcicst indicated bv our 
criteuon 

Females vcie tested in the hurdle box to a male incentive, (n) 
■when in oestrus, and {h) when not in oestrus Bv "oestrus” is 
meant the period of receptivity, which, on the average, occurs every 

16 days in this species and lasts appioximately eight houis (14, 22) 
Receptivity was icvcalcd by loidosis, or the copulatory reflex, in 
response to a male oi to stroking with the finger (7, 8, 20) Ex- 
peiimental animals weie examined dally foi luptuie of the vaginal 
membrane and cheienfter wete tested* ficquently for loidosis until 
a positive lesponse was obtained. 

Two senes of measuicments, /I andl B, were obtained with the 
old and new forms of the Inndle box, lespcctively. Both boxes, ns 
well as the testing piocediiie employed with each, lifive been des- 
cilbcd elscwheie (12, p 2-6 ) 

1. Senes /I 

a Males, Eight normal males were selected on the basis of 
the apparent strength and peisistencc of tlieii sexual duve. They 
varied in age from 121 to 276 days (with one exception, No. 6132, 
of 531 days) Five of them were tested' twice aftei satiation and 
twice after deprivation, in ABBA oi BAAB ordei. The other 
thice were successfully’ tested once in each condition. All depiivn- 
tion tests ■were separated from a'pieccding satiation by at least six 
days 



JOHN r SLWARD AND GIORGL'Nl- li Si:\VAIin 


431 


Tlie animals used to satiate the males am! as incentive^ were 
either noiinal femalea m heat oi spayed females bioiiglit into aiti- 
iicial lieat by oestnn-piogestcione injections (5) 

The proceduie of a satiation test was as follows The male and 
female were placed together m a special cage and obscived until 
the male Iiad made no appioach to the female foi five minutes. 
I lie animals wee then placed in the hut die Im ti) test the male’s 
drive to reach the female The dcpiivatimi test ^^.ls pietcdcd by 
only a few seconds’ contact with the fciiwle to somc as sc\u,i! 
stimulation. 

b. Females Tlic nine females iiscd' vaiicd in age fiom 128 to 
140 da^. A sciies. of six tests wcic made in two gioups of thicc 
each One test (pio-ocstious) was made when the vaginal iiiptuic 
was fiist discoveied, a second (ocstious), when the female wa-* 
found to be icceptivc, a tlind (postocstious), uhen she pimcd Co 
be no longei in licat The inteivals bcwccu these tc^'ts \aiied fiom 
SYi to 38M liouis, with the avciage at 14 The other tliiee 
tests, designed to coi respond with tlic fiist tluee, weic given in 
diocstius, stalling fiom si\ to twelve dais aftci the preceding 
oestrus Data aie picseiUcd fiom two such soiies on foiii animals 
and one on the lemauung five In tliice cases the pro-oestioiK test 
was piccludcd bv the caily onset of heat. In nine of the 13 sciies 
tlio dioestious uins followed, m foui picccdcd, the ocstious gioup. 

The males used to indicate heat and as incentives weie vasecto- 
mized, an opciation winch prevented impregnation without anv ap- 
parent effect on se\ diivc- 

In tests of both males and females the test animal timed fiu 
10 ciossings to tlic incentive. No ciossmg was piolongcd lievoiul 
five minutes, two conseciitne uncompleted crossings teiminated the 
test 


2 Set lei li 

a jMales Six males from two littcis, 218 and 231 days old, 
piovided a total of 14 pans of satiation and dcpiivation tests In 
this senes satiation was dtetcimincd not only bv timing the loss of 
intciest foi five minutes hut bv examining foi the I'.agmal plug 


"Osliincl (11) siip|)Iic8 histological support for this point 
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To satiate die males we usimI noimal females in heat, as incentives, 
normal females not leceptivc but with luptutctl vagina 

h. Females. Eight females, fiotii 282 to 364 days old, pio- 
vided data on a total of 27 cycles Only two tests wcie given in 
each cycle; one in ocstjus, the other in dioestius between tlie fomth 
riiul the thiitcciitli day of the cycle Foui aniinals started with a 
d'locstious test, fom with an oestious. Time of d,iy was contiolled 
by palling the animals and following each ocstioiis test on one by 
a dioestious test on the othei In the inteivals between tests they 
weie placed in the huidle box eyeiy few days to maintain fainiliaiity. 

Since ocstiQUs m this species is picdotnmatidy nocturnal (22) 
and influenced by light (6), in oidei to bring our tcmalcs moic 
conveniently into heat wc kept them in a room ^vlncl\ was blacked- 
out by day and illuminated by mght Judging by the small per- 
centage of oestious. pciiods jmsed, this method proved highly suc- 
cessful. 

All hurdle box tcst» were 10 mumtes long except four test 
pans on males which lasted 15 minutes Thctc w.is no lime limit 
on individual ciossings 

C. Rfsults 
1 . Bet tes A 

In this seues sex diive was measiiied by the aveiage time of cross- 
ing in a given test Failures to cioss within five minutes were 
arbitraiily scoied 300. Tests in which this occuued are indicated 

by -|- 

a. Males, Table I show's the icsults of 11 tcst-s on males in 
each condition Nme of the 13 diftcicnccs me positive, showing 
faster crossings aftei dcpuvation The avci.rgc diifeicncc of 10 56 
has a Cl ideal ratio of 2 59, which indicates a piobabihtv of 03 that 
it IS due to a sampling error. 

That the lesults arc. not mote uniform may be explained by tlie 
unceitainty of the criteiion of satiation used in this caily woik 
Since ejaculation was not verified by examining foi vaginal plugs, 
It IS possible tliat in some cases copulation solved to activate lather 
tliaii satiate tlie drive (13) This is borne out by two tests on 
No 6132 not included m the table In the satiation test lie crossed 
in the exccptionallv fast aveiagc time of 3.1". In the dcpiiv.ition 
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i'ABLE 1 

AviRA(.r Crossing 1imi-s in Sicosds 

Males Sines 1 


Anininl 

Test coiiclilion 

Satiated Depriicd 

Diff S-D 

Alls 

No 6132 
EN'6 

R222 

R222 

1122S 

R225 

R129 

R129 

vSAl 

SAl 

SA3 

SA3 

26 0 

18 S 

22 2 

201 

122 
■U + 

504 

25 7 

55 3 

22 2 

9S 

60 

36 

19 

10 0 

74 

54 

84 

5 8 

57 7 

25 

37 4 

23 

26 7 

6 1 

42 

21 1 

8.5 

11-8 

14 7 

3 8 

38 6 
—7 3 

23 2 

17 9 

19 9 
—16 9 
—0 1 
—0 6 

Avciatrc 

9 Av D 

C R 

24 34 

13 7S 

+ 10 56 
108 

2 59 

test, after tliiec ciosiuigs which .iveiagcd 5 7", he deposited a plug 
in the incentive comp.utmcnt The next seven ciossiiigb avoiaized 
44" 

TABLE 2 

ENiRANcrs Into Inci-niive Comi'ariment 

Males Set us 1 


Test condition 


Animal 

Satiated 

Deprived 

Dilf D-S 

Alls 

7 

9 

2 

No 6132 

9 

10 

1 

EN6 

5 

10 

5 

R222 

3 

8 

S 

R222 

10 

6 


R225 

5 

7 

2 

R225 

2 

3 

6 

R129 

— 

— 


R129 

2 

9 

7 

SAl 

— 

— 



SAl 

0 

3 

3 

SA3 

— 

— 



SA3 

7 

9 

2 

Ai^ei age 

5 ft 

79 

+ 29 

cr Av D 



0 99 

C R 



2 93 
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E.uly 111 tlic e\peiimcnt it was noticed that the male, aftei nosing 
the cicoj oi the incentive compaitineiit, sometimes eritcied and soine- 
tinies icmnincd in the passage-way Entrances wcic thcicaftci re- 
coided' and the nnmbci of them in each condition nppeais m Table 
2 The data atfend additional evidence of stiongei diivc aftci 
depiivation 

b Femuhs The ciossing times of the females, sliown in Table 
3, aie inuch slowei on the average and moic vaiiablc than those of 


TABLE 3 

Avbracb Crossing Timcs in Scconds 
Females* Senet A 


Aninral 

Pro- 

oestrus 

Teit condition 
Post- 

Oestius oestius 

1 

Diocstius 

2 

3 

Rr3S 

- 

540 + 

32 + 

7 + 

5 4 

67 

R138 


98 

66 3 

34 8 

13.8 

. ■ , 

R149 

70.9 

127 9 + 

125.2 

1587 + 

1824 + 

193 6 + 

R149 

412 

13.9 

86 5 + 

60 2 

+5 9 

70 9 

R151 

123 7 4- 

144 4 + 

300 0 + 

150 

153,1 -1- 

152 3 + 

RlSl 

63 3 -h 

43 5 

40 

59 8 + 

60 9 + 

76 3 + 

R1S2 

521 

U4 3 + 

47.8 + 

8J 

83 6 + 

65 2 

R1S4 


23 8 

17.9 

10 3 

13.6 

49 0 

Rl!8 

12 5 

23 6 

168 0 

1+8 

10 8 

24 2 

R158 

4.9 

3 8 

3 t 

$3 

22 

2 8 

R:59 

122.0 -i- 

121 2 

474 

891 

391 

36 7 + 

RUO 

15 3 

13 3 

U2 

2+8 

13 9 

93 

R170 

7.9 

38 

40 

24 

27 

8 6 

Average 

51,38 + 

53.64+ 

70 55+ 

37 79+ 

49 80+ 

57.97 + 


-t-indicates one or more uncompleted ciossIurs scored 300 


the males The same is tiue of any phase of the female 
cycle as compaicd with cithci the deprived oi satiated condition of 
the males This in itself might indicate meicly greatei activity 
or agility on the part of the males. When the oestroiis times are 
conrpared with those in other phases of the cycle, however, no con- 
sistent (liftercnce appeals The average of all non-ocstious tests is 
53 53”, almost identical with the oestious average of 53.64". In- 
spection of individual scores reveals the same lack nf consistency 
The negative character of the results is Ironic out by the diftei- 
enccs in Table 4. In computing the dioestrous-ocsti ous diftercnces, 
that diocstious test was used which coiicspondcd most closely with 
the oestious in ordinal position and in time of day. All three of 
the average differences are approvimated by their staiulaicl etiors. 
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table + 


Average 

Diiierences BFrwtEN Test CoNDinONS 
Females Senes A 


Coiutuions 

Av Dig 

a Av 

C R 

Pro-oest — Oest‘ 
Post-oest -Oest 

Di-oest -Oest, 

J\T 

—96 

169 
— IJ S 

9 1 ~ 

199 

101 

1 (12 
OSS 

1 14 


• 6 . Set tes }i 

Since the test. ,n th.. senes lud a time l.nut, t!ic .ivcaKc crossuiK 
tunc w^is computed by addinK the times of all cioss.ngs, completed 
or uncompleted, and! dividing bv the mnnbcr of completed crossings 

t Ann "‘T ' aibitranly given a score 

ot OUU A second nieasuie of drive, the number of completed 
ciossings, was also used 

a Males. The results on males arc ptesented in Table 
They confiim tlie earlier finding (Tables 1, 2) of stronger drive 


TABLE S 

Ckosmno Time Scours in Slconds and NuMnra or Crossings 
M ales Seiiet Ji 


Animal 

Satiated 

Time scores 
Deprived 

Dig s-n 

No 

Satiated 

t)f erossingi 
Dciinved Dig D-S 

SAS 

20 

32 

—I 2 




SAS 

20 4 

100 

104 

14 

21 


SAS 

24 6 

23 8 

08 

9 

13 


SAS 

24 9 

65 

184 

11 

21 


SA7 

11 3 

26 

87 




SA7 

149 

83 

6 6 

11 

19 


SA9 

172 

75 

97 



SA9 

154 

95 

35 9 

9 

20 


SA15 

267 

81 

18 6 

12 

16 


SAI5 

142 5 

22 3 

120 2 

4 

IV 

10 

SA15 

S02 

139 

66 3 

6 

15 


SA17 

37 7 

66 

31 1 




SA17 

S2 

141 

—5 9 

13 

18 

5 

SA19 

97 3 

145 

82 8 

5 

16 

11 

Average 

39 52 

1078 

28 74 

94 

17 3 

7 9 

0 Av 



9 77 


0 87 

C R 



2 94 



9 08 


’Number of crossings js shown onh in the 10 test pairs of 10 minutes' 
(I iirntion 
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after deiuivation than aftci satiation. The diffeieiice in number 
of ciossings IS moie consistent and' iclublc tlian in cros‘>ing tunc, 
b Femnles, The icsults on females aic piescnted in Tabic 6 


TABLE 6 

Crossing Timi Scorps ih Seconds and Number of Crossings 
Females Senes B 



Time SCOICS 

No 

of crossings 

Animal 

Dioestrus 

OcSlIHS 

Diff D-0 

Dioestrus 

Oestrus 

Dtf} D-0 

SC2 

S97 0 

98 5 

498 5 

1 

4 

3 

SC2 

U9 0 

6000 n\ 

— vuo 

4 

I m 

—3 

SC2 

113 0 

42 6 m 

75 4 

4 

8 m 

4 

SC4 

5330 

99.3 

438 7 

1 

4 

3 

SC4 

6QQQ 

166 3 

433 7 

0 

3 

3 

SC4 

557.0 

122,8 

434 2 

1 

4 

3 

SC4 

558 0 

560 0 

— 20 

1 

1 

0 

see 

152.0 

99 0 m 

63 0 

3 

5 m 

2 

SC6 

118.8 

nio m 

78 

4 

4 in 

0 

SCfi 

125 0 

167,7 m 

— 42 7 

4 

3 m 

—1 

SCfi 

549 0 

271 S 

277 5 

1 

2 

1 

8C8 

542 

1407 III 

— 86 5 

6 

3 m 

—3 

SC8 

557 0 

31.3 IT) 

525 2 

1 

8 m 

7 

SC8 

165 7 

1113 in 

53.9 

3 

4 m 

1 

SCIO 

168.0 

6000 in 

^32 0 

3 

0 m 

—3 

8C10 

111 8 

600 0 m 

—488 2 

4 

0 m 

—4 

8C10 

56 7 

600 0 

—543 3 

7 

0 

-_7 

SCIO 

162 7 

600 0 m 

—437 3 

$ 

0 in 

—3 

8C12 

128 3 

319 

96 9 

4 

9 

5 

8CI2 

265 0 

220 0 m 

45 0 

2 

2 m 

0 

SCI2 

533,0 

111.6 m 

426 4 

I 

4 m 

3 

8C12 

70 7 

45 S m 

25 2 

6 

8 m 

2 

8C22 

74 4 

5390 m 

—464 6 

5 

1 in 

—4 

SC22 

155 0 

295 0 m 

—140 0 

3 

2 m 

—1 

SC22 

46.6 

84 0 m 

— 37 4 

8 

5 in 

—3 

SC22 

120,5 

260 5 m 

—140 0 

4 

2 m 

—2 

SC34 

44 3 

46.9 m 

— 26 

8 

7 m 

—1 

Average 

250 41 

246 57 

3 48 

1 41 

3 48 

0.07 

tr Av 



62 87 



Q 62 

C R 



06 



0 11 


/(( — indicates presence of mounting behavior 


As In Senes /I, they^ show a much weaket tendency to cioss than 
do those of the males. Moi cover, when ocstrous scoics are com- 
pared with dioestiQus, neithei times not cioiSings show, on the 
average, any appieciabie diftcrence. The 27 individual test pairs 
are almost equally divided between positive and negative differences 
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Although two animaK, SCIO ^ncl' 22. have bcttci scores iii diocstunis, 
and two otlicis, SC4 and 12, show an opposite trend, it cannot be 
said that the animals as a gioup show sclf-consistcncv in this respect 
Especial interest attaches to tests run at a time when the female 
displayed mounting behavior. Such tests arc designated in Table 
6 by til Wlicn die 19 oestioiis tests with mounting arc torap.ircd 
with the remaining eight, no diftcicncc appears, the number of 
ciossings avci aging 3,5 and 3 4 respectively. 

D Discussion 

The above results dcmoiistiatc that male guinea pigs have a 
stiongci (liive to icacli female aftet several days of deprivation 
dian just after successful copulation Females display in general 
a much wcakei diivc to a male and no stronget when scsuallv re- 
ceptive tlian when non-rcccpttvc 

The icsults on males confirm the similai finding hv Wauici (19) 
on the lat in the Columbia obstruction box. The question niav he 
laised, howcvci, as to whv the diftcicncc we obtained was ichitnclv 
so small. This may be due paillv to the use of a buidlc ti'pe of 
hariicr latlicr than an electric shock It is also probabh due to 
the less complete satiation afforded out animals Wainer permitted 
his animals two houis with a icccptive female befoic testing Stone 
(15) icports that in male rats the pauses following ejaculation be- 
come piogressivclv longci dining a tlncc-hour peiiod Our animals, 
afcci one ejaculation, wcic picsumablj' well above the limit of 
such a "satiation cuive.” 

Oui negative lesults on females arc in cmitiast to Wainci’s find- 
ing that female lats m the "cornificd stage" display a drive equal 
to the strongest found m males The contiast is all tlic more 
stnking in that we used a behavioial ciitciioii of heat A species 
diffciciicc in sexual behavioi is stionglr indicated 

With respect to the guinea pig we nwv adopt eitlici of two inter- 
pretations. The moie sweeping would be to deny that the female 
plavs any active pait in mating In an carlv descinition of ocstunis 
behavior, Loch (8) cites Miss Latliiop as asserting that fcm.ilcs 
in lieat do not go to the male but wait until he comes to them 
Such passivity implies either that mnei tension docs not exist or 
that it does not impel the animal to seek a 'e\ object 
The phenomenon of mounting behavior, which lias been observed 
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m 90 pel cent of oestious females (21), sugK^^sts a moic conseiva- 
tive vieM' Wc may assume that the female guinea pig possesses a 
sex diivc liut that the Iiuitllc box test ilocs nut icveal it We aie 
then called upon to explain why a test which levcals ,i function m 
one sex should fail to leveal it in the othci. 

Were the tests iiin su/Ilcicnil}' close to the peak of uestious^ 
Although the intensitj of heat reactions was not objectively sealed, 
the expeiinienter, aftci considerable expeiicncc in judging vaiying 
degrees of heat, selected the aiiiiiials fot testing as close to the peak 
of excitability as possible Additional evidence of the intensity of 
the heat icactions is furnished in the number of females displaying 
inounfing bcliaviov Young r/ al (21) have supplied statistical data 
to show that mounting usually coincides with the onset of oestrous, 
when loidosis is most readily elicited. 

Was the sluggishness of the females in the huiillc box due to 
timidity'* Alclioiigh this possibility cannot be luled out m all cases, 
the wiitcrs do not consider it a major factoi In Series B the ani- 
mals had been tamed and adapted to the hurdle box for months 
before tlic experiment and were selected partly on Hie basis of tlieir 
willingness to surmount the barrier. Furthcnnoie, if timidity were 
a factor, it may be argued' that it would tend to make for a superi- 
ority of oestious over diocstious performance. This is suggested 
bv Anderson’s (1) finding that receptive rats weie less “emotional” 
than don-rcceptivc ones. 

We are left with the hypothesis that if sexual diivc, conceived of 
as an urge toward a possible mate, occurs in the female guinea pig, 
its failuic to manifest itself in the hurdle box points to some quan- 
titative ch.aracteristic of the drive itself Oimpnicd with that of 
the male, the female drive may be either lowci in intensity oi de- 
pendent on more proximate stimiiLation How injections of male 
hormone svoiildi affect the huidle box performance of female guinea 
pigs IS a further problem of the present series 

E. Summary 

Male guinea pigs were tested in the hurdle box to a female in- 
centive aftei deprivation and aftei a degiee of sexual satiation had 
been reached, 

Female guinea |)ig> wcie tested in the hurdle box to a male in- 
centive during the peiiod of oe<'trous, or sexual icceptivitv, and 
during clioestioiis 
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The males cros'ccl moic readily aftci dcpiivation tli.in after satia- 
tion The females, howcvci, showed no gicatcr tendenev to cioss 
m oestrous than in dioestiovis 
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A TEST OF EQUIVALENCE OF AN EMOTIONAL 
STIMULUS IN A MACACUS MONKEY-*^ 

Drpai fiaeni of Psychology, Brooklyn College 


Charles Nilson Winsiow^ 


The subject of this openment was a niacacus female monkey, 
about one and a half jears of age at tlic bcKumini^ of obscivations, 
and two and a half j'eaii of aye at the tnne when they were completed 
She was already sexually iiutuic and well developed phy'*n.allv m 
other WAVS, and tUmny the entne pencil appeared to he in excellent 
health The diffctcnce between the icsponses of the animal to 
men and women became apparent a few days aftei she had been 
acquired by the laboratory She was friendly and cooperative with 
men, and during the period of confinement in the lahor.itory did not 
bite a man nor show any other snin of animosity The response to 
women was in stiiking contrast. An intense emotional lesponse wab 
elicited by the approach of any woman to the cage The response 
was labelled "anger” by the writer and by evciy other person who 
obseived it Tlic difficulty of differentiating between the emotional 
responses of angci and feai was iccognizcd by the expcumcntcr, but 
the aggressive ch.iiactcr of the respotwe instead of withdrawal, served 
as the basis for classification 

The response to women could he dcsciibed as follows' Immediately 
upon the approach of a woman the monkey began to jump up and 
down in the cage, leap to the metal giating of tlie dooi, cling to it, 
shake It, and frequently reach the fiont paws through the meshes to 
snatch the woman’s clothing, if it was within reaching distance. 
These locomotor responses weic usually accompanied by clearly 
audible throaty giowls. Perceptible vaiiations in the intensity of 

•Received in the Editorial Office on August 17, 1939 

’The writer wishes to ncLnowledae his indebtedness to Mr Jack Kronen* 
bcig for his vnliiahle assistance in performing the tests 
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tlic response occiined, even fiom one \voiiian to anothci, but tlic 
various featuics of the icsponses as jiist described appealed invaii.ib)' 

Aftci a yeni in the laboratory, a length of time jvitiged to be 
siiflicient to piovide fot adaptation oi tolciation to women, since 
the monkey might conceivably have developed this lesponse on iici 
fiist contacts with women, the chaiactci and the intensity of her 
misogynist le.ictions icniamcd unchanged The autiior, theieuiioii, 
prepaicd scvciai tests to be used with the monkey to deteiminc 
the chiuacteustics of the human female peiccptual pattern winch 
elicited the above desciibed emotional response Kluver (2) h.is 
succinctly stated the pioblein of equivalence in tlic sensoiy field and 
the way in which it can be tested as foUoivs 

Notwitlistnucling cettain changes in the stimuUiS'SitUiUion, 
file stimuli me in some way "ideimcal” or “jinnlaj”; they call 
fattU the same “response”, they aic fiom the point of view of 
the reaction pioduccd “ciinivakiu" It is possible, of course, 
to introcUiCB thangt!, which dcstioy this “cquivaiciice" , upon 
the introdiiciion of such changes the stimuli become ‘'iidiI' 
equivalent ” 

Tlie writer in this experiment defined as an “ciiuivalent lesponse" 
to an '^equivalent stimulus" the occiuicncc of the s.ime pattern of 
emotional reactions whicli was alwavs elicited in icsponse lo women 
The absence of any aspect of this response pattern would invalidate 
the claim for equivalence 

The first test consisted of presenting a laigc boiidoii doll 28 
inches tall, with a long diaped dress, and hair and fcatiues that 
wcie fair substitutes of the human form The doll elicited a response 
of curiosity in the monkey When the doU was placed in front 
of the cage door, the monkey icaclicd its foie paw through the 
meshes and touched and manipulated the fabric of the doll's dress. 
The real aspects of the "equivalent” emotional response were absent, 
however. 

In a second test a man (height 5 feet, 9 inches) was dressed in 
a woraan’s costume complete fiom hat to shoes. Efforts wcie made 
to duplicate a wom.in’s body foim by pioviding bicasts and putting 
on a cosmetic "make-up” of lipstick and rouge, To the man in 
natural form and attiie the monkey’s icsponsc had been one of 
friendly indiftcrence, but when he appealed in the tcminmc dis- 
guise, she became markedly interested The click of the high heel 
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shoes on the cement flooi was the ccntci of much of this interest, and 
she followed the shoes contiiniouslY with her eve movements Wlieii 
he stood in front of the door of the caRc, she took the dress fabric 
in hei fore paws, handling it, but occasionall\ pulling at it angiily, 
and at the same time jumping up and down It seemed, tlieicforc, 
that certain elements of the emotional response pattern h.id been 
evoked by tlic womanly disguise, but it could not be said tliat 
‘‘equivalence” had been icachcd 

A thud test consisted of testing the response to .i woman (5 feet, 
7 Indies tall) dicsscd m a man’s clothing The monkey's icsponsc 
to her in her usual attiie was the complete one of aiigci picvimisly 
(Icsciibcd One-half hoiu bcfoic the cliamjc of clotliing occiiricd, 
a test for the emotional icsponsc to the woman levcaled that it was 
picsent in every detail The wom.ui then dicsscd in a man's clothes 
from hat to sliocs, putting the ban up to show the cais and icmoviiig 
all cosmetics The entiancc of the disguised woman produced paits 
of the cmotion.ll icsponsc in the inonkcv, but only aftei about 20 
seconds. Then the jumping up and down ami the leaching through 
the mcihcs of the cage door to snatch at the clothing occiiiicd 
The thicaty giowU of angci wcic never made, liowcvei Thus, it 
would seem that ilic response liad been modified by the absence of 
paits of the “equivalent” stimulus pattern of n woman The fact 
that the parts of the icsponsc which did occur appeared aftoi 
a 20-sccond delav indicates that the woman at first was almost a 
changed perceptual pattcin thiough hci disguise The non-male 
pait 01 paits of the pattein, possibly the bodily otloi, cmeiged, and 
with them <i change m the meaning of the stimulus 

The woman in hci usual attire appealed befoie the inonkev on 
the next day, with the icsult that the emotional response occiiriod 
m Its usual foim 

Tlnoiighout the tests with the lunnaiis, the voices were eliminated 
as stimuli, since they could haidly be se\u.dly intcrcliangcd This 
aspect of the peiccptiial pattein and that of the sexual oiloi were 
the paits of the natuial stimulus that weic missing, and then piescncc 
may have been required if an “equivalent” stuuulus was to be pro- 
duced, as judged on the basis of an “equivalent” icspnnse 
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THE CONSTANCY OF PSYCHO-iVOTOR TEMPO IN 
INDIVIDUAL INFANTS* 

Clinic of Child Hevelopinent, Yale Uiiitersily 


Louisl Batis Amls 


A iNTRODUcrroN 

A quniititative <;tiKlv of motoi speeds in vaiicd lichiivmr siHi.itioiis 
has suiigested considerable consistency in tlic tempo of niovcnicnt of 
any one child Childien who creep slowly, clinih and picliciul slowly 
The ch.'ll actenstic tempo of movement docs not appeal to chaiiKC 
maikedly as a icsult of practice. 

Data foi the picscnt study consisted of appioximatcly 4,800 feet 
of 16 mm cinem.i iccoids of the mampul.itorv' and locomotoi be- 
havioi of eight infants, iccoidcd over a thicc-ycai pciiod Appioxi- 
matcly 400 feet of film picturing the manipulatory l)ch.\vior involved 
in combining objects were available for each subject, oi .about 56 
feet at each monthlv age level About 100 feet cncli of cieeping 
and cliniliing beliavtoi were .ivailable for each subject. Since tlic 
camera was set at a standard speed of 16 fr.imcs per second (ci 40 
fr.imcs per foot) dur.ition of movement could be me,isuicd bv count- 
ing frames 

Tempo of movement w.is determined for individual subjects at 
each age level. The (lat.i were then analyzed to tbiow light on the 
following questions, (a) Did each child exhibit a constant tempo for 
different kinds of behavior, that is, was he coiibistentiv the f.istest, 
slowest, etc, 01 did he vary in speed from one beh.ivior to aiiotlici ^ 
(b) Was tempo constant from age to age, or did it speed up appie- 
ciably with age and experience^ 

B. Constancy of Tempo in Dirri-RCNi Kinds of Bihwior 

When the subjects were arranged in rank oidcr with regard to 
speed of peiformance in sever.il different kinds of behavior, the 
psyclio-motoi rate for any one individual proved to be so typiCril and 
constant tliat the tendency was foi the lank older to remain the 

"Accepted for publication bv Arnold GescII of the Editorial Board, and 
received in the Editorial Olhce on September 13, 1939 
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same for each ot tlie kiiuls of beliavioi (+, p 222) Thus, as a lule, 
the child wlio ctept fastest, piehcnded fastest lie also attained 
each stage in the creeping sequence soonest. Not only wcie hi» 
specific beliaviois lapul, but also bis rate of development. The 
child who cicjU most slowly picliciidcd most slowly, and attained 
eacli of sevci.'il stages ot pionc behavior last A similai constanev 
of tempo was ohsei ved in the othci subjects 

The following table lists eight infants in lank oidci with icgaul 
to acepino speeilj age of the seqncntud sUlges of pi one 

hehnvior, speed of co7/ib}in»ff pellet and bottle, anti speed of conihintng 
iiip and spoon The usual ordei with icgard to speed of behavior is 
G-48, ^'38, G-47 (when data aic available), (7-31, 7?-36 
(?-43 vanes m position, and C?-31 combines cup and spoon the most 
quicklv, though she maintains next to the last jwsition in the othci 
bDli.wiors This indicates considerable comtanc)’ in tempo, since the 
mathematical chances ot the same oidci occiirnng foi five cases m 
three bclmviois ,uc only 1 in 14,400; tlic chances foi fom cases 
maintaining the same oidci for foui bcliaviois aie 1 in 13,824, 

C Constancy or Psycho-Motor Tfmi*o from Age to Aol 
The speed of single limb movements and of pattcinccl coinbinations 


TABLE I 

Rank OROEst for C«w ARRAMoro Accotiomo lo Spud oi B» iuvior® 


Creeping speed'' 

Pionc, age ot 
nitaining u.igcs 

Pellet 

Cup nnd spoon 

(G-+3) 

(G-43) 


(G-31) 

G-44 

G-44 

G-44 

G-44 

(fi-34) 

(B-34) 



G-48 

G'48 

C-48 

G-4!» 

iJ-38 

B-38 

fl-38 

n-is 



1G-+7) 

(G-+7) 



(G-43) 

(G-+3) 

G.31 

G-3t 

G-31 


n-u 

B-U 


BA6 


^Subjects aie designated as G-«, B-38, etc, as m Gcscll, A, rt al , An 
Atlas of Infant Behavior, New Haven Yale Univeishv Press, 193V, Vol I, 
where these same subjects aic pictuied ii\ these and nther bchaviur situations 
“Data for all subjects arc not available foe cvciy aiUiatiQii Creep- 
ing speed IS based on timing for moveroent of each of the four limbs in 
that stage of the normal prone sequence when the child cieeps on hands 
and knees 
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of limb movements was nsccrtnineil in ciceftiug bcliavioi In the 
couise of development a pattern of piogicssion may el.iboiate or be 
paitially leplaccd by a more complicated pattern, but if a certain 
movement is retained as a component of the pattern it remains almost 
the same in foim, and the duiational value both of a component 
and of a total pattern remains highly constant This constancy is 
illustrated in Table 2, which gives time values for the “ncai step" 
stage (1, p. 433) of the cjcepiiig heliavioi of liny Z) ^ 


TABLE 2 

rcMi'ORAi Discripiion or Carii'iNc Bnuvion, Boy D 


Limb movingr 

lliiialion of movcmciu m sctoiids 

40 weeks 4+ weeks 18 wttks 

Left hand 

34 

34 

36 

Right knee 

50 

67 

,59 

Right hand 

31- 

31 

3V 

Left knee 

25 

28 

31 

Time between two sets of limbs 

03 

0£ 

03 

Total time for pauern* 

1 00 

1 06 

,90 


There arc marked individual diffcicnccs tn the tot.il time for a 
given creeping pattern at anv one age Foi example, foui infants 
at +8 weeks of age perform the total four-limb pattern for tlie 
"near step" stage m 90 seconds, 1 06 seconds, 1 23 seconds, and 
2 22 seconds respectively But the speed of movements, whether of 
one limb or of the total pattern is significantly constant for anv 
given child 

Stan climhiH// bchavioi (2) was sinularlv mcasuicd m 12 subjects 
who weie obscivcd from 52 to 80 weeks and in some cases to two 
and three ycais of age. Cincmanalvsis showed that fiom tlic lime 
when climbing is first definitely exhibited, it retains a characteristic 
form witli but slight incieasc in speed over a pciiod of months, 
until the child cvenluallv walks upstairs The following figures 
(Table 3) describe temporally the foui-liinb stnii-climbing behavior 
of a normal infant from the time when it is fust till the time when 
It is last exhibited 

Tune deteiminations of manual behavioi mvalved in the combum- 
tion of objeits were made m thiee of the normative situations coni- 

“Lociimotoi bchavioi of Boy 1) is picturcil in Gcscll, A, rl (il , In lliiu 
of Infant Dchavioi, Vol II Records were taken on 35 nun film 

‘Total time for pntlein is less than the sum of llic tunc*, foi stiiainti. limbs 
since two of tlic limbs nii usiialK moving simultaneously 
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TABLE J 


TEWi'Oi^Ai Descmphon or Stair-Cumbino 


Limb moving 

56 weeks 

Duration of iiiovcment in seconds 

80 weeks 2 yenis 5 years 

Left foot 

93 

75 

62 

62 

Left liarid 

56 

56 

56 

56 

Right foot 

125 

75 

68 

68 

RigVii hand 

56 

56 

SO 

SO 

Left foot 


75 

62 

62 

Whole pnttern 

2 62 

231 

2 00 

1 81 


inonly used in the Ynle developmental cxaiiunations, namely cup 
and spoon, cup and cube, and pellet beside bottle These situations 
wcic selected foi two leasons first, because the conditions of the 
normative examination guarantee a standard pjcscntation of stimuli 
fiom child to child and ftom age to age, second because though 
the component icactioiis aic simple and direct, they involve the mote 
complex pattern of combining obiccts Conibinmg tune was icckoned 
from the moment of lifting an object (pellet or spoon oi cube) fiom 
the table, to the moment when this object was held directly over the 
object with which it was combined {bottle oi cup). Time of ic- 
lease was not mcasuicd, as this is a moie complex act, not occunng 
at .ill in the fiist combinations. 

Data foi cup and spoon, and pellet beside bottle nic given in 
tabulai foi 111 Data foi cup and cubes being les>) comiilete are 
mcicly listed, The figures indicate that for these thice situntionb 
there IS veiy little decicase hi speed ultat is, quickciung of move- 
ment) with incieased age and experience. 

TABLE 4 

Cup and Spoon Bchavios 


Time in seconds for combining spoon and cup 

4+ weeks 48 weeks 52 weeks 56 weeks 60 weeks 


G-31 

76 

76 

82 

.76 

. _ 


69 

82 

.88 

— 


C7-48 

— 

— 

88 

— 

82 

B-38 

— 

107 

1 20 

1 20 



C-VJ 

— 

1.07 

1.20 

1 26 

1 00 

G-\l 

95 

no 

1 13 

1 32 

95 

/J-36 

— 

— 

1 07 

J 39 

1 00 
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TABLE 5 

PELt CT BBSinC UOTTl C 


Time in 

scLonds for combining pellet and 

bolilc 


48 S2 

56 

60 

80 

2 


3 

4 

weeks weeks 

weeks 

weeks 

weeks 

years 

years 

years 

<3-44 _ ,50 

— 



.76, 50’ 76 

69, 

57* 

.63* 

G-48 — — 

76 

— 

76 

76 

63 


69, 63* 

D-n 69 — 

— 



69 

82 

69 


- 

G-47 _ 88* 

88 

95 

— 

95 

76. 

69* 


G-43 — — 

95 

76 

1 00 

95 

88 


76 

G-3I — 107 

120 

— 

I 00 



_ 



n-ic — — 

— 

1.39» 

1 26 

95*. 

107’ 

*• 

95 

•Left lifind 








••Same time with each hand 






Otherwise, right hand. 









TABLE 6 







Cup AND Cum a 




C-43 (48 to 60 weeks) 

Incicnscs 

from 

44 seconds lo 

50 seconds 

il*38 ( 1-8 to 80 weeks) • 

Decreases fiom 

88 seconds to 

69 seconds 

/?-34 (44 to 56 weeks) 

Decreases from 

95 sccoihIh to 

82 seconds 

0-47 (44 to 60 weeks) 

Decreases from 1 07 seconds lo 

88 bccoiids 

B-36 (52 to 80 weeks) 

Decreases from 1 13 seconds 

(0 1 07 seconds 


D. Summary and Conclusion 

1 Cinema iccords of the locomotor and manual bchavioi of eight 
infants were analysed to dctciminc the constanev of speed of 
movement 

2 Cincmanalysis icvcalcd that ni cieeping and 5>t.iii-chmbiiig, 
time foi any single limb movement as well as time for tlie total 
four-linib pattein did not appiecuibly decrease with age and pio- 
longetl use of tlie pattern Time for combining one object with 
anothci also icmaincd constant in any one child from age to age 

3 When the eight subjects wcic arranged in lanlc ordci with 
legard to speed of combining pellet with bottle and cup with spoon, 
creeping speed, and time of attaining successive stages of pionc be- 
havior, foul letaincd the same rcLitive lank older for each tvpe of 
beliavioi Two moic maintained a constant lank oidei tin those 
situations on which data were available Only two subjects varied 
in position 

The fact that in such various fields of bchavioi new and often 
complex behavior patterns can appear for the fiist tune iii a lonii 



450 


JOURNAI. OF CENLIIC PSYCHOLOGY 


SO complete tliat several weeks often sevci.il montlis, of exeicise do 
not .ippicciably ch.mge cithci tlicii foim or speed, stiojigly suggest*, 
that such patterns aic determined by intcrmil matuiational lathci 
than cxpciicntml factois. Children do simplci things flist anil 
more complex ones later, but the individual movements, sshctlici 
of simple or .ulvanccd patterns, remain remailaiblv constant. 
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THE CONSTRUCTION AND USE OF A NEW APPARA- 
TUS IN THE TRAINING OF THE RAT IN 
AUDITORY DISCRIMINATION 
PROBLEMS* 

Depnilmeitl of Psycliohffy, Uiiweistfy of llltiiois 


W. A Hunter vnd L A Pennington 


Seveial investigatoi^ h.ivc lepoitcd fiom time to time con- 
siclciablc (liRicukv in tiaiiung lower mamnulmn foims, paiticulnrly 
the lat, to respond diffcrcntiallv to auditoiy stinnih Still Kreaicr 
(liFficiiltv has been cncounteicd m the .iticmpts inaile to train these 
aniiOfils to localize the dncction of sounds and to disciii-niiiate intclics 
and loudnesses. E\pcninciualists aic in gcncial aitrccinciit that in 
the invcbtiRatiiin of problems iclated eitbci to the penpheial or to 
the central aspects of the auditoiy modalitv one of the niiijor prob- 
lems is the development of a inelhodology for tiaining the infra- 
primate siibjCLt Foin difficulties iclativc to the available proic- 
dures in this field of investigation can he foinul in tlie liteinture 
First ( 6 ), ccitain methods icqiiiic prolonged tunning periods and 
so preclude the foimulation of anv vetv detailed operative proginm 
Second ( 1 ), otliei methods of tiaiiiing eventuate in sncli deudcdly 
.ibhicviatcd responses to auditory stinuihition that it is diilicult, if 
not upon occasion impossible in the latci stages of learning, to 
determine wlietlicr the animal has or has not lespoiulccl Tlnid ( 7 ), 
some experimental devices arc so toinplicatcd that thej’ require con- 
siderable time foi the adjustment of the animal in the appaiaciis as 
well as a inoic 01 less extended preliminary tianung procedure 
Fourtli ( 3 ), the contiol of the motivation factor 111 animal experi- 
mentation IS an cvei piescnt problem in the training pioccdures In 
pioblcms using food as an incentive, bv wav of illustration, it is 
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not known whcthci motivation is constant fiom one evpeiimcntal 
animal to another Furthei, the use of this intentive entails con- 
siderable time and difficulty in its legulation In contiast, however, 
evidence ( 5 ) indicates thal elcctiic shock as an incentive offers a 
source of nootivation which may icquiic x minimum of time and 
difficulty in its regulation and control. The incentive, for instance, 
can be maintained at a constant level of intensity thioughout a daily 
training senes It can also, if desiied, be inci eased within limits 
as the expeaimcnt progiesscs and can, tlicicfoie, be lelicd upon to 
maintain a unifoim level of pcifoimaiice in the expci imental animal. 
Finally, and as a coiollary of the fouith factoi ;usf mentioned, the 
“icality’' of the pioblcm foi the animal may be laiscd Although 
no expeiimcntal animal can be expected to intiospect for the cxperi- 
I'nentci, it is conceivable that the hchavior of an animal in a shock- 
escape airaiigemcnc may well show /ewer “tandom'* icactions than 
does the animal in a maxc situation Thus the cxpeiimcntcr may 
infer fiom the obseivations of his animal that tlic pioblcm for 
the subject in the shock-escape airangcmcnt couesponds moie closely 
to the problem formulated foi the sxibject by the expenmcntci than 
does the reaction of the animal in some modification of a maze 
discrimination airangcmcnt ( 6 ). That this factor, if om assump- 
tion IS coirect, tniglit well have some differential bcaiing upon the 
infcired effect: of an independent variable on the behavior which is 
being measured should not be ignoicd It follows, thcrcfoie, that 
It 18 desirable to have the animal reacting as consistently as possible 
to the specific problem established by the cxpcrimcntei This is 
particularly true if the experimcnlei is to use these reactions (such 
as error scoics) as mcasuies of the lolc of the independent vauable 
111 the acquisition of a given response The nature of the training 
apparatus for use m sound expeiiments, therefore, should picscnt 
to the animal a situation within its icpcrtoirc of activities 
and one in which its responses can legitimately be infcned to be 
measures of habit acquisition For these icasons, then, it has been 
found advisable to constmet an cxpeiiincntal anangement for use in 
comparative studies in audition to fulfill the lequiremcnts just enum- 
erated The purpose of this paper is to describe in detail this apparatus 
and to indicate the nature of the finding obtained from its use during 
a senes of preliminary expeiiments 
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Description of the Apparatus 

The details of the construction of the expeiimcntal airaiigements, 
clesciibed only briefl.j' tn a picvious aiticlc (2), aie piesented below 
The design and consti action of this boK, It may be said at this point, 
can easily be varied to meet the requiiemcnts of numerous com- 
paiativc studies in audition Only the essential fcatuics of this 
appaiatus, hovvcvei, will be descubed at this tunc 

The appaiatus may be desenbed as follows It is composed of 
four units which simplified the moving and cleaning of the .iriange- 
ments The fiist unit consists of a fioor giid two feet square This 
grid has been consti ucted of 3/16 inch lound steel lods moimlctl in 
lubbei tubing at the ends and ccntci. These rods aic spaced at Yz 
inch intervals and are stapled to a substantial wooden frame. Tins 
arrangement of the lods insuics faiily consistent self-cleaning in as 
much as droppings fall thioiigh the spaces and thus prevent, foi tlic 
most pait, shotting in the giid Second, the walls of the cage, con- 
structed in one unit, aic the same length and width as the giid 
These walls rest upon, but aic insulated from, the grid by blocks 
of sponge lubber at each coinci of the apparatus The walls arc 
constiucted of galvanized non and me scaicely fixed to a wooden 
frame-work The use of this wall matciial has prevented any wall 
clinging shock-cscapc responses on the pait of the expcjimental animal 
The walls aic 16 inches in height and gcncially pievent, therefore, 
the .'immals from attempting to jump and cling to the cage cover 
Thiid, a piece of Y wire mcsli on a wood frame serves as a 
cover foi this modified cage A piece of plate glass, however, has 
been found to be nioic satisfactory as a cage covei in those instances 
in which the animals attempt to jump and to cling to tlie wiie plat- 
form duiing the picliminarv training procedmes Fourth, a small 
platform is located in the center of the floor grid This platform 
serves as a second electiic gtid. It has been constructed of wood and 
measures 2x5 ins in length and width Its height is three inclics 
Acioss each end of the block holes were dulled one-half inch apart 
Into each of these openings was inserted a glass tube two and onc- 
half inches long. Strips of copper plate about seven inches long 
with flanges so cut that each would fit into a glass tube inserted at 
each end of the block formed the grid The sliock incentive is sup- 
plied by passing the 1 10-volt alternating current from the light 
source through 360,000 ohms icsistance This current of 3 miUi- 
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ampcies supplied to the grid has been found to be of sufficient in- 
tensity to cause all animals used in this senes of preliminary 
cxpeiJinents to move about the cage The aiumal can thus be trained 
to acquiie an adaptive shock-escape lesponse when this current is 
supplied to the grids, even though the vaiiation m skin resistance 
from animal to animal undoubtedlv makes the effective incentive 
shock smaller foi some animals than fos others 

Training Procedorls 

Following the construction of the appautus two preliminary 
studies were tarried out in older to test the efficiency of the experi- 
mental ai raiigements The hist study used a l|000-cvclc tone and 
the second a sound from a Inizzci as acoustic stimuli. The tiaining 
procedure in both studies consisted of three stages. The first stage 
consisted of a pciiod duiing which the anim.ils were given .iii oppor- 
tunitj to cxplojc the tiaining appaiatus Duung the second stage 
the expel iniental animal was Ir.uncd to cscanc the shock stimulus 
by moving from one grid to the other. In the thud stage the rat 
was trained to avoid the clcctiic shock by making the just acquiied 
shock-escape response to an acoustic stimulus 

The tluec steps m the tiaining of the experimental animals arc 
described hclow in gieatcr detail Fust, the animals selected foi 
this scries of experiments vvcic placed, bv small gioups, in the 
appaiatus foi a period of at least two hoiiis during the hist daj' of 
the tiaming piocecluic It was hoped that this peiiod would serve to 
accustom the lat to tlie apparatus, and consequently, to decrease the 
amount of exploiatoiy behavioi which iiuglit well occui between the 
successive prescnt.itions of the stimulus On the next dav the ani- 
malb weic placed, one at a time, jn the cxpeiiincntnl apparatus At 
this time each was trained to escape the shock stimulus by jumping 
upon or down from the small platfoim The response necessary to 
escape the shock stimulus of course depended upon the position of the 
lat in the apparatus at the time the curient was applied In order 
to elicit the jumping response, the electric cuiient was picscnted 
continuously to the grid on which the rat happened to be until 
the animal moved to the other grid As ,i piecaution against estab- 
lishing peiiodic responses to temporal intervals, the time between 
the completion of one icsponse and the stimulus foi the subsequent 
icsponse was varied at random between 20 to 40 seconds The 
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numbci of presentations of the sliock stimulus vaneH with the 
facilit 5 ’ with which tlic escape lesponsc was acquiietl. The ciitenoii 
for the acqu.s.t.on of this prcl.m.naiv shock-escape response was 
aihitranly set at four successive adaptive lesponses each occurnn. 
vy.thin 10 seconds aftei the onset of the shock stimulus Thud ou 
the cay follow.np: the completion of the pieliminaiy tia.ninff’thc 
actual expel imental pioi;r.»n was initiated In this staRc it was 
necessary for tlic rat to leain to avoid the shock The individual 
animal was placed m the apparatus where it leceivcd the uniu- 
terrupted auclitoiv stimulus until the shock avoidance icsponsc wb 
made witliin the aibitianly chosen 10-second interval If, how- 
evci, the rat made the adaptive response any time within this 10- 
second iiitcival the auditorj' stimulus was discontinued If, on the 
othci hand, the adaptive icsponse was not elicited bv the’ end of 
this lO-sccond pciiod, the sound stimulus was discontinued and the 
shock picscntcd continuouslv until the jumping tesponsc was made. 
The time between one adaptive icsponsc and the picsentation of the 
niulitorv stimulus foi the next tiial was so varied from 20 to 40 
seconds that the foimation of a tiacc icsponsc was precluded. The 
mimhei of picsentations of the stimulus per dav of tlic tiaming senes 
vaiicd accoiding to the speed and consistency with which the animal 
icacteil to the lone oi to the buzz The numbci of presentations 
of the Stimulus vaiied fiom 9 to 20 pci day In case the animal made 
9 successive adaptive responses ,it the beguming of the daily senes, 
or made 9 adaptive icsponscs out of 10 successive piesentntions, the 
daily sciics was consideicd completed The ciitenou of learning 
was tiuis consideted to have been reached for that day’s training 
SCIICS The tiaiiiing was icsumcd on the following day foi all 
expciimental animals until c.ich had icachcd the aibitraiily selected 
ciitenon of 90 pei cent accuiacy over a pciiod of three successive 
days. In oulci to eliminate incicasing delays (pieviously observed 
m the picliminaiy tiainmg senes) in shock avoidance icsponscs to 
the sound stimulus sliock icinfoicements wcie given Two of these 
reinfoiccmcnts weie always piesentcd at the beginning of the daily 
training senes Otheis wcic picseiited uhencvei the animal was 
observed to he icspondiiig consistently towaid the close of the 10- 
sccond inteival of auclitoiy stimulation 


ExFi-uiMtNr\L TrsTs 

In the piescnl section the detailed description of the two studies 
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mentioned above w)U be discussed The purpose of cAch has been 
from the point of view of this paper to test the efficiency of the 
apparatus already described 

1 Expetimenl / 

A gtoup of 31 albino lats each about 90 Jays of age were tiaincd 
to escape electric shock hv jumping down fiom oi upon tlie small 
gild platfoim in response to a 1,000-cyclc tone generated by an 
audio oscillatoi In Table I are found the data collected during 

TABLE 1 


Training Data Ortained trom Normal aKH Operafcd Animats 



No 

Days 

Tnals 

SD 

Ei'ors 

SD 

KrlinbiUty 

Noi mnl 

17 

17 

325 7 

95 9 

17! 5 

78 7 


Operate 

U 

20 

402 0 

1790 

248 0 

157 2 

■n 


this investigation It is to be noted that 17 of tbe 31 animals weie 
tiaincd prior to cortical operation, while the icinainnig 14 were 
trained initially following cerebral ablation It should be notcil, 
likewise, that the trial and error scoics picsented In Table 1 arc 
averages. Although too (cw cases have been studied to justify the 
statistical treatment used, tlic results do indicate ccitnin ticiids. For 
this reason these data have been included Reference to tlic coeffi* 
cicnti of TchabiUtv, as an illustration, indicates a trend towaid a 
high degree of consistency. These coefficients have been calculated 
on the basis of the error scoics made during the fiist half and the 
last half of the tiaining senes foi 14 animals in each group These 
coefficients ivcie then corrected by the Spearru,iii-Browii "piopliccy 
formula” with the results which have been included in the table 
It is believed, thcrcfoie, that the data tabulated on the basu, of the 
17 normal and 14 opeiatcd animals indicate that this method de- 
scribed in the pieccdiiig paiagraplis is rapid and reliable for both 
groups of subjects studied 

2 EAperniieat II 

A group of 42 normal albino male rats between two and three 
months of age and a group of 13 operated male albino rats four 
months of age were tiained to avoid an clectiic shock by jumping 
onto or down from the small grid platfoim of the apparatus in 
response to buzzci stimulation In Table 2 arc found data vyliich 
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TABLE 2 

DWA OBTAmi D PROM NORMA, A»D OPR.ATER Ar.MA,., 


Normal 

Normal 

Normal 


42 

13 

10 


4 6 
57 

30 


Initial learning scores 
70 6 29 3 266 

9+5 467 426 

retention test scoics 
30 8 2 0 19 


19 2 
294 

1 1 


90± 03 
9S±,03 


indicate the speed of kmning as well as the degree of retention of 
the aiidilory habit by noimal animals These data nic paralleled by 
(lata obtained fiom animals with cortical lesions! The reliability 
of the apparatus, obtained by coirelatmg the cuois for odd nnd even 
trials, IS indicated for both the normal and operated animals The 
data indicate, it is maintained, that when a buzzer is used as a 
stimulus gcneiatoi the auditoiy habit is acqimcd in a relatively short 
time by both noimal and opciated animals Fuithci, the data show 
that the habit is letaincd by noimal animals during a lO-dav rest 
period with little oi no loss. 

Upon the acquisition of this simple adaptive response to tlic 1,000- 
cycle tone 01 to the buzzer a series of control experiments were 
earned tlirough to check the existence of possible secondary cues 
Changes in the location of the stimulus generator both ns to distance 
and direction within certain obvious limits failed to disturb the 
accuiacy with which the tiained animal responded. Alterations in 
tile illumination within the apparatus as well as external to it failed 
to altci the accuiacy with winch all tiained animals responded to the 
auditory signals Vibratory cues were checked by cutting the vibnssac 
and by removing the soimd generator from its usual position No 
behavior changes were observed Possible secondary cues, such as 
clicks from the shock giving devices, were till tested with negative 
results. The behavior of the animal was studied, in addition, in the 
absence of the auditoiv stimulus to determine whether the adaptive 
response would occur in an anticipatory manner In the absence 
of auditory stimulation the animals, trained to respond to a specific 
auditory signal, failed to respond in a sequential anticipatory temporal 
order It has been concluded, theieforc, that the piescnt apparatus 
and the ti.iinmg pioccduics used in conjunction with it have con- 
tiolled the idles of the secondary cues mentioned above 

In addition to tlic contiol experiments already described one other 
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was caiiied out It is conceivable, it may be atgued, that the .inimal 
miglit aftei prelimiiiaiy tf.unmg adapt to the cxpcnmcntal situation 
by numerous jumps upon or down flora the small giid These re- 
actions, occasionally coinciding with riic presentation of the auditory 
stimulus might then be ui icsponsc to othci stimuli, oi to cli.mcc 
factors, instead of to the specific auditoiy sciraulus In older to clicclc 
upon this possibility the following test was made. Late in the tiain- 
ing pciiod, and, tlietcby giving the advantage to the hypothesis about 
to be tested, each .mnnal of the two groups was given two tests One 
of the tests pieceded and the othei followed the piesentation of the 
20 daily trials in the expciimental aiiangcmcnts For these tests 
each lat was placed m the apparatus and obscived foi a period of 
six ininutcs The tempoi.il sequences m tcims of stimulus picsen- 
tations and icst intcivals wcic so outlined foi the 6-minutc pcuod 
that each time the animal jumped upon oi down from the sm.ill 
giid a lecoid could be pbiced in the tune scale Thus, it was pos- 
sible to deteiminc not only the mimbei of jumps in the absence of 
sound and shock, but .also to note whether these reactions coincided 
with the time inteivals of auditoiy stimulation The number of 
would-be coricct lespoiiscs, had the auditory stimulus been piescutccl, 
was calculated. The ticnd of these data was so clc.ir tliat a tabular 
prcsentatioa is coiisidcied .u this time xmncussaiy In cveiy instance 
the icactioiis of the animal were far below the ciitciion of leiiuiing 
accepted in these studies. Foi all animals in teinn of both tests the 
data icvealed that chance movements upon or down from the small 
gild might be expected to coincide with the temporal presentation 
of the tone in approximately 25 pci cent of the time For the 
buzzei stimulus these icsponscs occuricd about 7 per cent of the 
time The 90 pci cent ciiteiion of learning was, tlicicfoie, believed 
to be sufliciently high to piccludc the possible explanation of the 
data in Tables 1 and 2 as due to chance locomotions Fuithcr, it 
is believed that these icsults would suppoit empirically the arbitiary 
selection of a lower critenon of learning under the experimental 
arrangements alicady dcsciibcd Thus these data indicate that the 
training given in the expeiimental aiiangcments aheady dcsciibcd 
has decreased rather than inci eased the iiumbei of diftusc locomotor 
reactions 

The question of the ichitive difficulty between an ascending and a 
descending response inherent in the appar.itus and training pioccdiire 
as described may be laised by some In as ouicli as the small grid was 
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located ,U a height of three inches above the floor grid it is main- 
tained that any difference in difficulty ccitainly would not be gicat 
Fuithcr, jumping up, ovci, and down reactions are known to be 
well within the lepcrtoirc of activities of both the normal and 
operated rats. Study of the frequency with which ascending or 
descending lesponses were made by noimal animals to auditoiy 
stimulation duiing the tuiniiig peiiods show wide ranges in variation 
Suivey of the ic.ictions of the median animal indicated an approxi- 
mately equal luimbci of each of these response types For opciatcd 
animals the dat.i .ue in general similai with the exception that a 
laigci pciccntage of the animals appealed to prcfci the descending 
leaction as shown by thcii iccords That these reactions called lot 
in this airangcmcnt aic still wilhm the rcpcitoiie of activities of 
operated animals is shown conclusively by Laslilcy (4) in his senes 
of studies dealing with cciebial mechanisms involved in the lat’s 
solution of latch box piohlcms. The present question of frequency 
of ascending and descending icspoiiscs can, of course, be avoided 
if the invcstigatoi wishes In anothei study, to jllustrutc this point, 
fom animals weie tiaincd m an average of 200 tii.ils to make a 
sequentnd locomotor icsponsc to a noiiC stiimiliis This problem 
icquued the acquisition of both the ascending and descending re- 
sponses in chat ordci. Foi the present studv, liowcvei, it is main- 
tained that the question of ascent or descent fioni the small grid 
IS foi gcncial problems of this and allied natures of little siginli- 
cancc. It is conceded, liowcvci, that foi other pioblems these 
difteieiitial icactions might well be of impoitance As gioss indi- 
cators of responses to auditoiy stimuli it is believed that they arc not 
In suramaiy of this picliminaiy and illustiative senes of expeu- 
ments dealing with the problem of tialnmg the lat to icspond to 
auditoiy stimuli, it is concluded that the methodology desciibccl above 
oflcis a lapid and leliablc instiumciit foi the tiaining of small animals 
to acoustic stimuli It is furthei suggested at this time that other 
sense modalities than that of audition might be studied by only slight 
'ifications in the piciciit experimental anangements 
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CRITICAL REVIEWS OF RECENT BOOKS 

(Goldsletu, K The Oiffanisni New York Aiiieitcan Book. 
1939. Pp.5J9) 


Rhvirwed by Robert M. Ogden 

This IS tile authors translation into English of a book first iviittcn 
in German and published m 1934 

In content tire book is a comprehensive statement of a holistic, 
Gestalt biology applied to the behavior of man While others 
have shown the need foi an organismic mterpietation of animal 
behavior, and likewise for a Gestalt theory of expenence, Goldstein 
bases his conclusions upon wide psychiatiic expenence ami piac- 
tice. His intcipietations aie thus derived both from a knowledge 
of tile functions of the living oigaiusin and fioin the cxpencnccd 
phenomena lepottcd to him by his numerous patients 
Tile key to Goldstein's interpretation may be found in his use of 
tile term pe) fot mmee to dcsciibc the total behavior of the oigaiusm 
with ovett lefeiencc to its environment Such ordered .ictivitv ns 
a peifoiinaiicc implies cannot be explained on the basis of leflex 
bcliavioi Instead, “the end to which each process normally tends 
ts (letennhied by its siymfumice fo> ihe essenital tasks of ilie whole 
oiganism" (p 119) Neither an analysis of bcliavtor into reflexes 
noi a study of tire physico-chemical processes of living organisms enn 
explain the performance. The “total excitation pattern is uol con 
fined to a dejimte nnatonucal ilnutiiie, but lepiaenis a dejinile 
exciuiiioii Gcs/nli which can utilize foi its course nnv available 
stuictinc” (p 232) 

The so-called “conditioned leflcx” is a phenomenon occasioned by 
human mteiteience with more natuial peiform.inces. Though oi 
great inteiest m training and dull, the natural environment would 
seldom present such conditions for leaining 

Peisons whose right aims are paralyacU or nminitaied learn 
very quickly lo write with the left It is not leally concct 
to say “they learn”, they do not need to lenrii because i/i 
pnnctple tliry kneiv il aitetidy at the fist tiial What they 
I cally Icai n IS how lo oveicome obstacles (p 234) Locniizniioii 
of a pel [oi mauie no longer means to us aa e\cil<ilioii w n cer- 
tain place, hut a dynamic process which occurs in the enure 
ncivous system, even tii the whole tigauisni, and which has a 
defiinlc configuration jot each perfonnance (i> 260) 
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Wliilc behavior is always holistic, it may emphasize performance 
which IS conscious, oi the attitude of an inner state of feeling, or 
the pioccsscs of somatic events Tlie effects of foimci icactions .iie 
not reinembci eel when they aic no longer a p.iit of our attitudes, 
hut they can be remcmlieted when the individual is hiought into a 
situation simil.u to the one m which these leactions have hclongccl 

Tlie Fieudian notion of sex in childhood with its icfcicnces to 
"father,” "inothei,” “child,” “ethical norm,” “incest,” etc., is mis- 
leading because sex in childhood is veiy diffcient from sex in adult 
life, and the significances of the tcims cited are stiictlv phneomena of 
adulthood 

Not only aie the diftcicnccs inaikcd between the significance of 
performances ui childhood and iii adult life; tiicrc is a peisistcnt 
difteieiice between the life of the .iniinal and the life of man. This 
difference icfers to the liuman "potentiality to focus on the ‘possible,’ 
to aircst, so to speak, the woild m its couisc, to picture it, and to 
shape the coming to teiins with the world by viitiic of this ability” 
(P 473) 

To one who alicadv accepts an organismic interpretation of life 
and behavioi, this book is a storehouse of supporting matciial Un- 
fortunately, the organization of the matciial into a clear-cut exposi- 
tion of holistic theory is less effective than one might wish Although 
the ciiticism of diveigcnt thcoiics, such as those employing mechan- 
istic concepts, is always apt and convincing, one nevci gets a piecise 
statement of holistic theory Rcfcienccs to the systematic contiibu- 
tions of men like Child, Coghill, and Lashlcy aic casual, and thcie is 
no refeience to the organismic theory developed by Ritter, oi to 
the work of General J, C. Smuts who has made the term holism 
iamihar to English readeis 

The nearest appioach to a definite conception of the foundations 
of behavioi is given in terms of flexor and extensor movements. We 
are told, for instance, that with the help of the flexor perfoimances 
the human organism 

builds up an understanding of the propcilica of the atimului 
object and eventually mcorpoiates it In the tiefnisc per- 
formances, however, flexor movements hardly participate, At 
most, they arc needed for gaining a superficial knowledge of 
the dangeious character of the object and the sitii.ntion The 
essential reaction type consists of extensot movements, through 
winch the object is removed (pp 136-7) 
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Latei wc aic told that "we find everywhere a chsei lelatioushtp of 
the fle\oi woveTfieuts to the ceubral coHex (and to the ceiebellar 
coitcv, which appaiently repiesents only an appendix of the former), 
and of the extensor movements to the deeper lying appaiatuscs" 
(p. 482) 

What the author means to say, I take it, is that flexor performances 
are gcneially voluntary and consuous, whereas extensor peifoimanccs 
arc deep seated ,uul have "raoie refcicncc to the external woild" 
(p 484) than to the self Since, however "not evciy (Icxoi move- 
ment IS a (Icxor peifoimancc’' (p. 487), one docs not know quite 
wiiat ‘‘flexoi" and "cxtcnsoi" ically mean in the explanation of 
human and aniin.il bchavtoi 

If instead of tuinslating his book, the author had rewritten it iii 
Englisli, lie might have escaped some of the difficulties which aiisc 
when an alien mode of thought and exposition is icpioduccd in .in- 
otlici tongue If Goethe’s “Dasetn m Tatiskeit" can be tianslatcd as 
"Beniff m /I duality" (p. 364) one wonders if the author may not 
have done himself grave injustice tiuoughout by an imperfect lendi- 
tion of his ideas into English 

DepaitmeiU of Psychology 
Coiiiell Uuiveisity 
Uluica, New Yoik 




(Goldstem, K. The Otgamsm New Yo>k‘ Ainencan Book, 

1939 Pp 519) 

Rfvii wfd by Livingston Welch 

Vciv few concepts in psychology oi biology aic as unlimited in 
their scope, and nncij’stallizcd as the “organism ” Its extreme uni- 
vcisalitv, howcvci, is not necessarily the most peiplexing feature. 
The meaning of such a concept in some instances may be quite ade- 
quate, still, iis ultimate significance in otlicis may entail enumera- 
tion, definition, and interrelationship of much of what the concept 
Implies Tins IS where the difficulty begins The same is true if 
we stait instead at the bottom with any hierarcliy of concepts, Iden- 
tification of one specific, concrete object is a compaiatively simple 
mattei Pioblcins do not ically arise until one begins to iclate 
and to classify such objects The greatest enigmas in scientific 
investigation lie in tlic middle range between these extremes 

The study of animal and human organism has been approached 
fiom both ends of this scale One method involves an analysis of 
parts in isolation, while the othci consists of the study of the parts 
in then i elation to the iiatuial whole of the organism and its inter- 
action with the environment. Evidence for the dependence of the 
nomial functioning of the part upon the whole is also adduced bj 
studying the changes that take place in the remaining whole when 
one bodily pait aftci anothei is destioycd or when one functional 
pnit aftoi anothei ceases. The main puiposc of this book is to 
demonstrate the methodological necessity to determine the inter 
iclationship between pait and whole. It pioposes the aigumcnt that 
often those concepts which wc assume to be the simplest turn out 
to be the most complex For instance, the so-called simplicity that 
some find in reflex phenomena is at best but the result of isolation 
in ail .iitificial enviionment which the invcstigatoi sets up oi which 
pathology lias pioduccd Under natural conditions the icffcx 
phenomen.i are much more complex and turn out to be perfoimances 
m whicli the entne oiganism is partaking. Reflex phenomena occur 
under two sets of conditions, (ff) under the artificial isolation which 
eitlici lesults fiom pathology of the ncivous system oi tlic experi- 
mental anangcraent by which the remaining whole of the organism 
is prevented from participating and kept unaltered, {b) in border 
situations whcic tlie oiganism is compelled to adjust suddenly in an 
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iiiicleliberatcd automatic fashion. Tlw author gives numerous ev- 
ampVes to suppo:t this conclusion. It is unlikely tliat he would 
deny thfit any knowledge can be gained from the examination of 
any part in isolation, but he is Iti strict agreement witli many 
Gestalt psychologists in maintaining that the intcriclationship be- 
tween paits IS as impoitant as the paits themselves, hence, any pio- 
ccdiuc that would enable the study of both simultaneously would be 
the most significant and the least misleading. 

Dr Goldstein stiesses the point that new hypotheses aic necessaiy 
in orclei to biing biological facts into accoid with one anothei and 
raises the question as to whetlier it is at all feasible “to develop 
biology on a stilctly scientific basis.” Immediately following this 
passage is the statement that his description of the oiganism is not 
presented as a theory. His aim, he snys, “is not to offer theoretical 
speculation, but a presentation of the facts themselves, and a dis- 
cussion of those expknatoiy concepts which these facts suggest and 
through which in turn a reliable compichcnsion of biological phe- 
nomena are attainable.” Obviously, his use of the term “theory” has 
a much nai rower scope than what we are accustomed to in this 
country. Hence, any confusion at this point would seem to fall 
within the realm of translation 

This woik involves much moie than compiling a seiics of con- 
clusions which me the results of experimentation. It icquires ade- 
quate categories, clearly defined, which allow foi a fimtful intci- 
pictation of data. It calls for a gcnci.al scheme into which the few 
facts that we know may fit The system Dr. Goldstein has adopted 
IS akin to that of the Gestalt scliool The distinction of his work 
Ives in its unubual comprehension, together with certain specific 
difierences that c.aiiy him beyond the boundaiies of the school’s 
orthodoxy. His analysis of the organism extends fiom the subject 
of the reflex to the moie complex relationships between the oigan- 
ism and its enviioument. 

Like Koffka, he atgues against the notion of single leflexes in a 
chain, and maintains that In many of the characteristics the so-callcd 
instincts are raoie closely lelatcd to the whole tlian the leflcxes 
Instincts, he insists, are processes which belong essentially to the 
life of the oiganism “They are not artificial reactions elicited to 
serve the investigatoi’s purpose, nor are they reactions occasioned 
by viitue of an inadequate milieu in border situations, both being 
the case in most reflexes” In the processes of this discussion it 
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turns out that instinct foi Goldstein means a diivc, as for example, 
thirst 01 hungei, lathcr than the Gestalt notion of unleainccl pui- 
poscful hcliavjor 

7 ’lie aincept of configuiution plaj'S an imjioitaiit part in his inter- 
pictatuin of agonistic and antagonistic imicrvation, as well as visual 
stimulation ami its rcsiiItinK icsponsc. Concerning the former, he 
maintains tliat “the latio of innervation of agonist and antagonist 
always depends on the configmation of the whole oiganisra,” while 
ill refcjcnce to peiception lie suggests that to a specific coloi stimula- 
tion coiiesponds a speci/ic lesponsc pattern of the entire oiganism. 

Tlic disapiicaiance of foinici reactions in child development, the 
authoi explains, is usually dcsciibcd in tcims of icpression He 
suggests that the continual formation of new patterns renders ineffec- 
tive foiinei attitudes. “The factor/’ he states, “which actuates the 
so-called icpicssing is foimcd ncithci through prohibition from with- 
out, noi by a ccnsoi, nor by an ego, nor by a super-ego Rathcj 
llijough matiiiation, new patteins of the organism are foimed con- 
forming to tlic human species in general and to the ciiltuial pattein 
of that particular milieu in winch the child grows up.’‘ 

Not only are tfie Ficudian concepts of “repression" and the “ego" 
criticized, but also the Picudian notion of the “unconscious," which 
is iiiterpictcd as notlnng but the cntciing of a former reaction pat- 
tern of the organism into a piescnt j espouse when the situation is 
suitable The emerging of the so-called unconscious is nothing 
but the icsiilt of stiong after effects of ceitain patterns which have 
not been sufficiently integrated into the piopcrlv centered behavior 
of tile whole organism " 

The concepts of “figure" and “giound" play an important part in 
substituting tlie distinction between conscious and unconscious mental 
behavior 

Dr. Goldstein lavs p.arliciilaj sticss on the tendency towards pre- 
fciieJ behavior which in many respects corresponds to the tendency 
toward the good Gestalt. Prefcired behavior he consideis the essen- 
tial criterion of ordered behavior and of the constancies of a definite 
organism. “The operation of this tendency" he says, “includes the so- 
called piegnanz, the closure phenomena, and many other character- 
istics of Gestalt. In fact, they are only intelligible from this ten- 
dentv.’’ Only through the analysis of the inteiactional totality 
of the outci and inner fields do the jeasons become clear just why 
a ceitain pattern, a certain action appears ns it "good Gestalt.’ 
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He goes on to sny that the most icasonablc exphaatioo of good 
Gestalt IS not to be in teims of simplicity and minim.il cneigy 
expenditure, because simplicity is to be defined “on the basis of the 
demands of the individual task'* and the nacuic of the paiticular 
organism confioiitcd with this task. His intcrpictatlon of plienoinena 
of pregnanz tliiows a gicat deal of ligfit upon this tendency in many 
situations. The most impoitant coiitiibution seems to be the obsciva- 
tion that picfeijcd behavior oi good Gcstilt can he measured by 
the ciitcilon of an oidered state m the rest of the oiganism, when- 
ever preferred behavioi occuiied in one pcifoiiiiance field. 

The authoi devotes an entire cliaptei to an explanation of the 
points in which he differs from the Gestalt school He m.untams 
that his guiding principle is somewhat diffcicnt fiom that of the 
Gestalt psychologists inasmuch as the whole, the Gestalt, has always 
meant to him the whole organism, and not the phenomena in one 
field 01 meiely introspective cxpciicncc. 

This would indicate that his use of the concept "pregnanz” must 
not be restricted to tlie iiariow limits In which it is found isolated 
at a moment m one portion of an org.'mism’s visual field. The Gold- 
stem "piegnanz;” by definition implies the behavior of the entire 
organism at the moment. The point is made still cleaici m tlic 
quotation — “prcfeircd behavior, good Gestalt, oi whatevei one 
chooses to call it, rcpicseats a very definite form of coming to terms 
of the organism with the woild, tliat foim In which the oiganism 
actualizes itself according to its nature in the best way " Of course, 
the phrase "best way*’ is open to fiiithcr ninuiry, ami raises the 
question whether it is scientifically possible to develop objective 
criteria of what is ‘‘adequate" foi an organism. In answei Dr 
Goldstein evolves the critcuoii of "oideicd behavior” as contrasted 
witli "disoidered” or “catastrophic” behavioi, the expciicntial com- 
plement of which IS anxiety. An organism is in nn ordered state and 
performs in the best possible way, oi realizes its natuie at its best 
under conditions of preferred behavior, I e., when a performance 
fulfills the criteria of good Gestalt and if, at tlie same time, the 
remaining whole of the organism is m oidcicd condition and not 
deianged Hence, a performance which may appear to conform 
with the characteristic of a good Geitalt but u. attained at the ex- 
pense of order in the remahidei of the oiganism docs not present 
the best way of actualizing the oigamsm’s nature. Such a constella- 
tion could only be justified in the fulfillment of the present task, in 
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spite of clihcoinfoiL it k meaningful foi the oiganism’s constitution as 
a whole at a distant time. 

A lengthy discussion of his main piinciplc is followed by minor 
ticatincnts of liis concept of "physical Gestalt," individual field foices, 
and the functional significance of the latter On such points he 
difteis fiom the ordinaiy Gestalt intcipretations, but these, he says, 
do not offei iiisurniountablc discicpancies between his own theory 

and tluit of the Gestalt school. . i ■ 

This book IS unquestionably a scholaily and extremely stimulating 
ticatmciU of the bioadcst problem one can attempt to study in the 
field of biology oi psychology— a woik that in many lespects is 
unpaiallelcd m the field of contempoiary psychological inteipictation. 
The piescnt volume is an English translation of the German edition 

published in 1934 
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